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(Xhol) ApaLl « toxPB£ffl](34bp) ^ Mlul 

(s) 5' -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATACGAAGTTAT ACGCGT T-3' 
(a) 3* -C CACGTG TATTGAAGCATAT TACATACG ATATGCTTCAATA TGCGCA AGATC-5' 

Inverted * &<^3jF^* inverted * (Xbal) 
repeat (13bp) W$ <8bp) repeat (13lbp) 

b 

a ... XoxP SEQUENCE (34 bps) 
b ... SPACER REGION (8 bps) 

(57) Abstract 

Variant loxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected at a high efficiency in higher eucaryotic cells such as animal cells: (a) having a sequence derived from the following wild type loxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-positions (i.e., T, G, T and A, 
respectively) and at least one of the bases at the 6- and 7-positions (i.e., T and G, respectively) in the central eight bases (the spacer region) 
each by a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base(s): 12345678 5'- 
ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3 ' SPACER REGION; (b) not undergoing specific DNA recombination with 
the wild type loxP sequence even in the presence of a recombinase Cre; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 
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&mWlZ£Z>UT<D (a) ~ (c) (^4fC£t>o^||MloxP@a?iJ%fflV^ r t 

(a) ^:raPl7T-^*^^TI^W^MloxP@^•|J^*5V^T, ^§B<7-> 8 

(D2 #g (T) x 3#g (G) , 4#g (T) Xte5#H 
(A) ©SS© H'>^ < ^ t -otOlMt; 6 # I (T) Xf*7#@ (G) O 
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5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(c) y =i^C^-— i?Cretf)#£T* <Z>ffi#l«r^r**-5 t> 9 -ocD^MloxP 
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m m m 

5 &m #bf 

^-f/U-.XO^n — ^k*e,rJ t ^SSLRtJ R li«tS:$*SifitS3&S*>5 (Bett et al., 
Proc. Natl. Acad. Sci. , Vol. 91, 8802-8806(1994) , Miyake et al. , 
Proc. Natl. Acad. Sci. , Vol. 93, 1320-1324(1996)) 0 
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Crete, !&7£(D)&&Wm (loxPgB^lJ) £rf&!$L, ^ (Dm^imXDmm^mWr , m 
(D^&b^(D±ftm&ft?&mfttemAm%!:Z-mm-VtbZ> (Sternberg et al. , 
J. Mol. Biol., Vol. 150, 467-486(1981). Abreraski et al. , J. Biol. Chem. , 
Vol. 259, 1509-1514(1984), Hoess et al. , Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) 0 ~tf£t>%>, Ik]— DNA^-Ji^IrI;^ [&]<£> 2 o<DloxPgB^iJ^#ft 

-r&m&n. ^(Dm^&thtz.DMmwmym&ftxmwtft^ktev (worn 

LRJS) , -£tc^<Dm~. M^5DNA^Ji^2o(D1oxPIE^J^#^L, 
^■^^^DNATfcS#^te, loxPlB^J?r^UT^^DNA^ftil^»DNA^jb^^fA 
$*t5 (#ASi£) o Cre^moxPgB^iJte^^^y *"7t — v^^ljE £*lfc^, 
10 #M^^DNA|am^H^fi, fu^«/clt^^<^«^fc5S)^«^K)^ 

*&HJ3& (Sauer et al. , Nucleic Acids Res., Vol.17, 147-161(1989), Kanegae 
et al., Gene, Vol.181, 207-212(1996)) , V 4 fV X (Sauer et al. , 

Proc. Natl. Acad. Sci., Vol.85, 5166-5170(1988), Anton et al. , J. Virol., 

15 Vol.69, 4600-4606(1995), Kanegae et al. , Nucleic Acids Res., Vol.23, 
3816-3821 (1995) ) , b^^Xi/^^-y^^^^ ( Lakso et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6232-6236(1992) , Orban et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992), Gu et al. , Cell, Vol. 73, 
1155-1164(1993), Gu et al. , Science, Vol. 265, 103-106(1994)) h 

20 frl& 0 

T{£< (Fukushige et al. , Proc. Natl. Acad. Sci. , Vol.89, 7905-7909(1992), 
Sauer et al. , Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) , mm&JXte 

DNA^_b^2-0(DloxPlB^J^#fei-§ t, fct£ib^W<0 MVRfchfe^ <9 , L 

^(DffiAKfooM^^.nf ztctb, ^oioxpie^ij (m£.m (Dmrnmrntn 
#i&5is?ij<moxPis?ij mmm ^m^^tcnwrt^tit^ loxPSB^jj^i&s^ 
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DNABE?UJ&>kJ*9, 2KDlZMM<DM.'%\%1xM^\ (inverted repeat) \zM&tl 

t>tl& r. k fbitTl^S (Hoess et al. , J. Mol. Biol., Vol. 181, 351- 
362(1985)) o 

loxPiB5!l (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) mm (8bp) (13bp) 

5 

^ ox^-t-iiois© 7 # i g (^t~>o t>t>A (rf- 

>-) ^mmLfdioxPia^ij (^s^ioxpbb^ij) »^sioxPE^j^oiwn?tt#* 

^DNAffimxM^^ ftV\&S, 2 oO^MMloxPlfi^jrat:-«#mWDNA»^^S 
iS^Et 5 ' i ^^$tt/"c (Hoess et al. , Nucleic Acids Res., Vol.14, 
10 2287-2300(1986)) c 

£ fc, *> S DNA5>^- » ill 1 oxPIB^iJ k W^MloxPMm k(Dm~ a ate 

^sr* ftii^DNA^-b^^i-^^MMioxPiE^j k m^miox?mm t ©iw^iA 

f f !) t7 7 - ^lOlfe-f ^ ©ti (Waterhouse et al. , Nucleic 

15 Acids Res. , Vol.21, 2265-2266(1993)) % 7 X — 9 J ^ * — -hOMUS^ 

^-^©Jf A (Tsurushita et al. , Gene, Vol.172, 59- 
63(1996)) x -79*$ K^<** — Ji^^^ft^^^-tOjt^ir^S 
m (Bethke et al. , Nucleic Acids Res., Vol.25, 2828-2834(1997)) teW&ig 

20 La»ufc#e>, rtt^o^ttfcffia^o^MioxPgfl^ij, *>*^— 
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mm^miox?nm t (DmxMm^Rfo&&^ts^^tcmz%-mxhz>fr¥ ? ^ 
v^^tLTv^^(DT\ iox?mw<Dmm^+ftxm^miox?m^tRj&tim%. m 

n co j: 5 i£3k<D&ffi xte^mmox?mm t m±mox?mm t *m w mm 

15 ^B^COlB^ 

#3£03<£> g y 3 ^ If ^— if C r e cO#&T, ffi^SUoxPiE^J £ 

-f „ ^o^-ie^oo 2 o©3EiiSiioxPia^iraT?©jiaiftx.KJEStt 2 o 
So £ ^t-*f§w»gf$w:, ^MioxPsa^ij^^MMioxPia^j, t)L<(ii^?> 

20 IB^Jco^MMloxPia^iJcoia^^t-J; "9 , »]^)»?r{iC^i:i-5i*^*^B 

^^m^hn, ioxpe^ijco^^— f«<D8ms^Tdov>TRTtg^ 

25 «mo«MloxPlE^J?rf«b, ^^^^S'J^&'eS^tt^^-rS^i: 
\ZL £ <9 N 2 ocoioxPlE^iJ^-eco If i? C r e |fc#i»;tS/£<£>WI £W 

CO^MMloxPlE^J^T?Ji, 2 oco»^MioxPia^ijra t in^^w^^-cMa^^SiS 

flSjgtsas, ^MioxPga^ij^ u< nm^ssa^jco^MMioxPia^j^ttmm^ 
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5 

teaser. fb&v^MMioxPE?ij£mmbfc 0 ^tte>oioxPE?usria^ 

5 irtefrib. *mm(D^Wtn, lk(D (1) ~ (2 1) <Di:3o9-?&>5 ; 
( 1 ) ^T©ttfl: 'bo^MMloxPia^Jo 

^— fligc) ©2#l (T) , 3#g (G) \ 4#g (T) Xf35#g 
(A) ©Sl»^'>/i< t t-0(D^S.tF6#g (T) X«7#S (G) (75 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) y a^tr-^— If C r e (D#^TT't^MloxPfB^J^^^T*#M^JDNA 

15 mm^a&a^ -£>-?\ 

(c) ynyt't-fCre©#ftT, ^IB^^^S h 5 — 
loxPlB^J t (Dmx^fmt^DN All^iSJS^^S ; 

( 2 ) ^T^ttfl: *> o^^MloxPBB^fJo 

(a) ^:mKPl^T-v ? **(7)Tfe(7)^^loxPIB^J^^V^-r, ^^(7) 8 ^£ 
20 V—mm <^2#g (T) , 3#@ (G) RU4^rB (T) <Ditt^ib 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) y n^tf-f— if c r e (DftfeT^hm$imoxPmmt(Dm~e!&m&)i)NA 

5 (c) V =^br^— -if C r e (D^T, IPI — ©EJHSrttSt 5— 0(D^MM 
(3) y al/\Z1—&C r e <Z)#^T^t>M&3gB^J£^5& 5^ ocD^M 

ioxPBB?ij^ora-t?#^DNAmm^^^w^^v\ jiis cd x« (2) 

fB«c<«m3UoxPIfi?iJ ; 
10 (4) SB^J#-^ : 26, IB^IJ^-^ : 29, IB?U## : 30, IB^J#^- : 3 5, IS 
?|J#-^ : 3 9, IB^IJ#^- : 4 2XttSB^J#^- : 4 9 t?^ $*L5BB?iJT#> 5_hfE 
( 1 ) IBfc^^m^loxPSB^J ; 

(5) _bfa (1) *V^L (4) V^;ft^fSifc<^JIMloxP@B^J£^-r5DN 
A ; 

15 (6) ^ft< oo^^loxPffi^Wtf-LIB (D Xfi (2) fE*c<£>^M 
loxPlB?lJ£r'>ft< £ t> DftSDNA ; 

( 7 ) k^mioxpib^ij t ^mmox?nm<Dffl izmm^Mfc^fcWA £ titc±m 

(6) fEiSc^DNA ; 

(8) SVMdMft3IB?iJ£T<bo/>&< it 2o<D_hfE (3) fEife^^SloxPlB 
20 ^J^^-f-^DNA ; 

(9) SV^^M^^SB^iJ^r to 2 o(D^MloxPiB^JwW(-3fM^it^-7-^#A 
£*lfc_LlE (8) tEicWDNA ; 

(10) _L1E (6) &V^L (9) V^tt^^lE«cODNA^J;oTB«^m$tt 

25 (11) TIE^DNA (a) OTNA (b) nyft-f C r eO#^ET 
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fcKJt££ii\ TfB^DNA (c) Sr#5i £ ^b&Sjte^g&^fe, 

(a) mttmioxpmm. a^A&TXtia d) x« (2) is«cd^mioxpib 

#1 4- r (Dlffi \z.fr? <5 DN A 0 

(b) m±M\ox?W.^L Ifi^BMDNA (a) £ IHC^mSUoxPiE^JSr^O 
5 Jl|ii^-f-5«DNA 0 

(c) DNA (a) Km^Xm.te^At>mfcTB^W.&£tLfc1dNA 0 

(12) TfECDDN A (a) MDNA (b) ^Dnyfc'i — fCre^fiT 

Tffi^DNA (c) ^#5: ^^^^5jt€T-fi^?£o 
10 (a) SW^ft5IE^J^o2oc7)JifE (3) fEifeO^^MloxPlE^J (MmM 
loxPgB^iJ 1 ^^SUoxPlB^J 2 ) RZFMte^- A £r«MloxPfB?iJ 1 /ittizk-FA 

/^mmioxpnm 2 ©jiin^i-a dna. 

(b ) mmmiox?mn 1 , «^b^l^^ioxp@b^j 2 ©iis^wt-sat^ 

DNA 0 

15 (c) DNA (a) K::}b^Tjt{5^A«{K^-B Ult^McDN A Q 

- ~-e\ mfc^ARTfmfc^Bnm^z-mte&ftM^Afc^-etbZ) ; 

(1 3) fcfc^B*mi&&)tefcfc^--ente^z. tzwmt-i-z>±m (id xt* 
(12) ia«©;frifc ; 

(14) »^AiS«teW**e^tt*v^i:Sr*|*«i:i-5JiSB (1 1) Xf* 
20 (12) 8E«fc©^fe ; 

(15) DNA (a) *SJNBJia<D|fe^DNA-e*>*), DNA (b) ^9^5 K 
DNAXttr*i3l^DNA^^tfc5: Sr*SN»^i-5 JilB (11) 

l (14) v>i*tL*^-ls«o^ ; 

(16) DNA (a) ii»»DNAT'fcl DNA (b) ^»F*]T^ 
25 ifcSfrS d £ K «fc 19 l*i!tDNA ft S14SCSr^"i-S - £ i~S -LIS 

(11) ftv>L (14) V^Ttb^l-IB^^ ; 

(17) DNA (a) iSr*iDNA$"f/V^©^DNAtfc^ DNA 
(b) dS^T^^ KDNAXii-^iltDNA^^/^tfcSr^tfit 

5_bfE (11) &V^L (14) v^ftjW-fEftoifrifc ; 
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(18) DNA (a) «|DNA^/^(DMDNAtfe^ DNA 
(b) tKX !) tDN A i ^^ttf ^ 

b&<®mt'fz>±m (id ^vnu (i4) ^^-rn^mm^m 

(19) DNA (a) ©lWNA!>^;^^rf; i: 
5 ^t-TSJifS (1 7) Xte (1 8) WM<DJf& J 

(2 0) _bf2 (6) (9) V^tL^^ffi«fec7)DNA^-fe^Ji^^-i-5 h 

7 >^ =-v V 9h$) ; 

(2 1) _LfE (6) ftl^L (9) V>m^^l5<fe^DNA/D^^S|£^ 0 
10 121 1 fi, M^loxPlB^J(7)^DNA(0^5t^^-t-|ll-efeSo (s) fiirV^it 

Sr. (a) itr^±^^m^-ro 

i2(i, ^$tLfc l^S^co^MMloxPSE^J<D^-<— H^Ogfl^iJ (ir 

hi 3 ^ $ tift i ^sg^o^MMioxPga^ij(D^-<— m^ie^j (r 

15 V^ir^^iO ^r^-To 

H!4(i N ^^tT,fc2^S^O^MMloxPlB^iJ(DX^— ^(DIE^J (ir 

hi 5 ^^ttfc 2 m.mwm<7)mmwioxP%m<D^— v—m&omm cr 

20 IS 6 fi N E#^DNA£r^ff i: Lfc^tfX ^MloxPga^Jf^-eo y ^ bf-^- 
ifCre^^l^^S^^^i-m^EI^fc^o TMJ f^HMloxPga^JSrS* U 
^Ji<7>^glfiloxPgB?iJorRj#Sr^"r„ gC^ttB s a H I m^Lfc#1^<Diff)t<7) 
(b p) ^^-To 

®7te, 7°^^ 5 KpBRwtcDM^^i-m^HI-^fcSo TLJ ttif £MloxPgB 

25 ?ij£lc*u ^±o^pmoxPga^ij(7)rRi#^-ro ApRiiryt^yyittt 
jHht-, o r i i^mm^mm^v ^>^-r 0 
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mx*3b%) o £fc, Tfa^tDttPteB s a H I ^4 hSr^U MsaHI 

mitmft<Dn ^ (bp) &^-f 0 

HI 9 ft Zfy^% KpBLAmutant<7)#jt^^-rm^:llI^fcSo AJHH$#«:pBR322 

5 HOli, E#M£DNA£S1fi; Lfc^^, #£MloxPga?iJ t^MMloxPgB^J 

D r a I 1M h ^^i~o 

@1 lit T^*^ KpuLwL (A) , ZfyX* KpuLwM (B) RXl^y^^ K 
puMwL (C) (7)^3t?:^i-tI^:H-efcSo 
10 11211 7°^* 5 KpuLwM<7)1t^^fflV^fc^mM^DNA(7)IE^J^^i-|ll 
-efcSo ^^:COTM^loxPlfi^J(34bp), -fiT^^^-<— fjM£(8bp)T 

Ell 3d Zf?*^ KpuMwLc7)#^^CfflV^fcl^MM^DNA^BB^J^^i-|ll 
-T?fc5o ^^(DT^^loxP@B^iJ(34bp), riTM^^^t- «(8bp)"C 
15 ^M^ALfc^S^^T^^bTfe^o 

Ell 4{i, 5 KpCALwL (D) RZ^^y^^ KpCALwM (E) (DM^&^I- 

m^m^foZo CAProliCAG^n^-^- G p All j3 - >/n fcT^sK y A 

IE11 5 KpuLZM (F) ^7°^^^ KpuMOL (G) 

20 ^g]-efc 6 o SpAliSV40(Dor i RXftf V A@a?iJ£r^-T 0 

HIl 6 ft 7"^^^ KpuLZMOL (H) RX^7°y^^ KpuALZMOL (I) <DW&%: 

^-rmnm-e&Zo t p a«^ v^^-?-— v<dt$v aib^^-To 
mi 7 a, ^^mioxpib^ij t ^mMioxPga^j t <om^t>^\z. £ t> > 

KDNA (it^DNA) _h^#^-T SlacZJlfE^-^T^V VJAsXpS A_h^#A^^ 

25 Sw^^^-Tfc^o^o^^m-efeSo 

@18lt Zfy^^ KpCALwMds (A) N ^yX* KpCALhmBMds (B) RU7 a y 
X ^ KpCALGFBMds (C) <D«3££^ii^£m-C£>3o hmBiW^'oW^ 
B »'|4atfe^ > GFBIIGFP^^V ^ A *s ^MfeMte^- t (Dm^M.^ ^ 
-To 
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60%, raoi=100-C{i^90%co«^^< ^fe$ttfc 0 
5 HI 2 0 14, HP£3!loxPE#| t ^MMloxPlB^iJ £ ©Jfi^ibitrfc: «t 0 , ^7^; 
KDNA (fW -h^^-r^lacZjie-T-^lfflJjao^fe^-h^afe^t-^AT 5 ^ 

nW^yBttt^fwelro^-^^ifi (C3, C7 X C8, Cll, C19, 
10 C28) in, ^tb-enCre^mm^^T^V t>^^^AxCANCre^moi=5-C\ K^— ffl 
W&TCT'T J •7-r^^AxALZM0L^moi=10.30,100,300-e|H^ 1 ^«$*fc„ 
JftW&ttc^J: OIS^W:****^ R^-TO^T-tV ?^/v*£moi=100-T?^ 
Lfc*§£\ 10% (C19) ^30% (C8) mm&n<%k&£fttc 0 

^.mm^n ^m^mox?umt\~x, H^MioxPia^jo^-f— mm<Dmfe 
20 09*.ri\ rp^suoxpe^u ^mMioxPge^ij i . ^mMioxPfa?ij2<^3«3gcoioxP 

E^IdS^-f 5 ^ N ^^loxPBB^iJ £ ^MMloxPgB^iJ 1 , If 4£MloxPga?iJ t £ 

MMioxPia^ij 2 % ^mmioxpib^ij 1 1 ^mmioxpsb^j 2 (D^th^thiDm^txn, 
-t?*5# , m cm^t?-frco 2 owioxPga^jo^^^it^ae-T-^^i"^^^ 

DNA£ N Pny bT-f — ifCre t t h ^IIIStiAtS d t \Z X <9 , ^"f ^UMloxP 

ib^ij if5u fcb< tegf^snoxPia^ij ^ 5 £ zmARfc^ <£ 9 , loxpga^ 

4^#^E-t5^ra^ s ^bx &V^C\ #AS^^«M^6m^^(7)loxPga 
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3&Sjg r. 5 r b «t <0 , m^DNAO^MMloxPlE^iJ £ ffi^^loxPIB^J £ CDRH^E 
©Ifi^^, ^^(D^fefrco^M^loxPSE^J t ff^MloxPIB^J b (Dm^ffiA £ tt 
£ 0 * fc, »0^-fe^co^MMloxPBB^J £ i?^loxPSB^J £ <£>Ph1 fcB'J^aWS^P 

{z s &m#)mm»:Z-Ri&&&z. bft^2o<£>imMloxPE?iJ£fflv^r £ 

10 #5o 

loxPia^iJ(7)^K#Mtt^^^bfc^MMloxPgB^J^ LTfi, X^—^—mi&V 
7#g©^2£«rG^^A^e^b^ga^J^^q^tLTV^ (Hoess et al. , 
Nucleic Acids Res., Vol.14, 2287-2300(1986)) „ ^©7 y-fe>f T > 

v- <^ MffiiJ I?£M1 oxPIE^iJ £ ^MMl oxPga^iJ b b % # ^ tt/c 

ufc^:j»0Srasim, #^wwB»tt©w& (2ooioxPE#ii?g-cmife;ttfSj& 

T\ ^MloxPia^Jt^^loxPIB^J^cD^o 

^mm^iSi-^^ioxPia^iJrto^^i^^b/c 0 m^ryt^M* 

»-e&L«m§!UoxPia?iJ (f+24«®0 Xtff^SUoxPE^J&^tfDNA&jIlir 
©^ifcfcJ: t^J&U Shifts £©DNA»rfi\ fc|*.Hr:/9;*5 KpBR322SrfWlfill 
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(1) 9— «&<D l#IX(48f| ©ll^SHtti, SF^MloxPlE^J t 

5 Ki^'t"^' ; 

(3)6f @«M^t5i, ^rafmfiirA/^-C^frV^ 

Cre^J;S«J9 ffitSlSia 9 > 2oWloxPlB^J (f*£3LK.U&* 

rr-ev^ tpmfctn. ^iidnacd? ^)t#J»^ttia^^o-cv>5^ 

{&^te&l.^:bo-CW£l\ V^^>5* U 7 s '— Wit (Holliday-structure, Hoess 
et al., Proc. Natl. Acad. Sci., Vol. 84, 6840-6844(1987)) (D^M^MM-f "5 „ 

25 8#B©ifia£<z>|IBdS§IWf$ttS#g^b^:«, ±ffifJ^(D l#g £ 2#g 

ra^W$ttfflP^-r^-^^J: |9SJStt^T-r5-^i s ^?>tfrv^S (Guo et. 
al., Nature, Vol. 389, 40-46(1997)) „ %oX s 2#@^5#@tf©ll 
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10 fto-C, PHfeMloxPlB^&^T, ^SU<o8i&S if— fitt) 

s (t) , 3ti (g) i (t) <Dm&t>*hmt£tiz— ^><om^tmt£. 

^ZX\ ^ 1 2 f I ^ b 5 f S ©ttf ©-IS©tt t 7#gom»(7)fimi: 

zfct^Pi ce^ijo 2 ^<D^mmoxPmmmx*<Dm&^Rfo<v^&&ti^fro 2m. 
mw& \^tc^mmiox?Mn(D mt/v ti^ m%.mox?nm t om&t-w-m&z. 

_b#bfc 0 Lfrl-teftb, PCIB^J<D2oco^SMloxPiB^Jrat?(0«am^^^ 

SMloxPiB^lJfi^ffl-h+^^m^^^%^bfCo T2C/G7A(#217U 1B»^ : 
26) , T2A/G7A(#227K @B^iJ#^ : 29) , T2A/G7C (#2272 , fE?iJ#^ : 30) , 
G3A/G7A(#3l71 , SB m # %r ■ 35) , G3T/G7A(#3371 , £ M # # = 39) , 
T4C/G7A(#417U IB^iJ#^ : 42) „ A5G/G7A(#5171 % £?«##: 49) 0 t£frX*i>. 
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T2A/G7C(#2272)SrJ ? A5G/G7A(#5171)OSra^^^^i^d^ofc 0 &*5, $C#=f3 
©Sl^^f. #J;tr±\ T2C/G7Ate, 2#g<DJ£^&T7)>£>C— x 7#gO^?rG 

wCQct 5 PHHMloxPIB^JOX*<— M^co 2o(D^S^r[RlNF{'e^bfc 

10 lot, gf^MloxPgB^Jf^V^T, f^:$|5»8^S (-X^<— If— f«) ©2# 
g (T) , 3#i (G) , 4#g (T) XJ25#g (A) ©t«(Z)9V>^<i 
fc-oOfiMetl (T) Xf27#g (G) ^^^^^(i:^-^ 
MS^M^smSt-^m^ttfc^^loxPgB^I^I^MMloxPiB^J^Wi-S 

15 £ <b f^3§f» h «\ Mft 5IB^iJ(D^mMloxPSB^J(Dra-e|a^^^^^ - 5 
d>if 5 ^^^Wbfc 0 ^<7>$Ji: LTT2C/G7A(#2171) t T2A/G7C (#2272) 

It. H^MloxPlB^J, ^^loxPlB^iJl, ^MloxPlB?iJ2(D N '>ft<i:k3« 

20 Ji-^rffl-efcSo 

^^(D^mMloxPIB^J^fflv^^*feT-«^^^fe^u ;; e^ffl^<5^^ 

*m^(Dat^g^fe«> if^MioxPiB^j, mfc^ARz?^mmioxPmm% 

K7)lMt5DNA (a) P?£MloxPffl?lk ^^MloxPlB^J^rcDlllItCl^r 
25 t5TONA (b) b%V =t>\?-T— If C r e (Dftl£TiZ.R)fc£"£, DNA 

(a) 4^»fcT-A&itfc^B^MH-5r kfaht£% 0 ^MioxPlB 

?|J £ ^mMloxPlB^J iliCr e , MB^ARUm^ 

^t^mxcDmfc^-n&jjmz, ssa^ 2 oo^mioxpib 
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n mmmiox?mn 1 RnmMMiox?mm 2 ) Rnmfc^-A&mmmoxFnm 1 

/jt^A/ / ^m^loxPBE^J2(Djl|S^-t-5DNA (a) ^MMloxPlB^J 1 , 
at^B2fet^ESSlloxPE^I2Sri©IIB^^ri-Sat^DNA (b) fcSry=»^tf 
■J— if C r e©#ST^fiaS$*, DNA (a) *<£>5t^A>£r3l^B tfi 

5 tsri^f)45 0 mmmox?m*\ 1 1 ^m^ioxpib^j 2 1 « c r e & 

fce^flMfetf^ifctts M^K&OJ; 9^LT*t5o *©«ibt, if^M 
loxPSB^Ji^M^loxPIfi^JSrfflVNfc^'&^o^m^i-S^, ^MloxPBB^iJl £ 

10 2KilSlloxPE^J2«rfflv^S»^ 1 t>l^«"e*>So «)^«^-feff(7)3t^ 

£1\ »)^»^^^$>6>d^Cfe!?^®loxPIS^Ji:^MMloxPiB^Ji! Srfflt 
15 A Ltfc < o PJ^MloxPlE^J £ ^MMloxPSE^iJ ©W^tt-ttiK^Jt^f-A^^Pfe 

^jfAfcfcSo 

if £MloxPlB?iJ t ^JiMloxPIS?iJ Sr#A bfc^DNA^H^ 2o© 

^tjfcs t^Srfflv^rt iv\ r (D*^ b £g?£«t^MMioxPiaw# 
iB^jora^a^^^b^v^^^«ae^#A^^^o atwjAcD 

2ocoioxPia?iJ»^l-3t^^# ; fcb^V^^{i, ^^±Oat^A«rl^< - 



WO 99/25851 PCT/JP98/05094 

16 

5©t\ 2 o CO i oxPIE^iJ co |HJ icfelcco 1^ C Sr 5 SU cOii^DNA^T- £ ffl V > 
SrtiaD, W^co^fe#:_Lc7)2oc01oxPlB»1^m^^«A-rsr 

? DEAE-dextran&. y tf? * ? is a ls& s atte^feft if CO*fe»fb^ 

10 -TS^feco^i: Ltli, U ^ vfc^-if£ffll^^fe;6>W^*U ^rCOP 

ifi: LTa, gt#c02ml^°T^5 KSjfeOFLP^^y^nWfe^ • A— 
-T-fcOpSRl^^^ ^ KS5I5COR, JtLTCrefc2ra«jfctf <o*l£ 0 
®]^«co^-fe^^fc^^^Cio2ocoioxPIB^J§r#A-r^>t-tt^ 09*.ri. 2o 

is w^^coitfe^A^fett, ttf^L^a^^jfe^prtds-etSo $ 

1/ h n ^^/^^-^T^VISfi^^-Y^^, HIV^co, As*?/ A£r$BJ|& 
»4fe*Bflart-eCreSr55m§*5^Sfe«:, Crecoit^^— K "t" <5 DNA-^RNA Iffl 

20 ^A-T^S^ilV^r t^X^^5 0 m^(OMt LTJ3\ Crecoit^^^- K 
-f 5 DNA^RNA £ ffj3zE L *aHfc^ft;£fe"T?*IMS ^^A"T 5 #85 ? /V * ^ * 

25 ^B^(D^^MloxP@fi^J%fflV^fcft^«^^Jl^^»fe^Mm&^lJ^(i. 
#«^®^^?rSt#-t-2)_b-e(«iDTM^-e*)So ftifftkfcf, DNA£ffl<^ 
* ft if co ? ^ -Srfflv ^#sfc-cwu ^fe^Jit?cO g ftflfr^y-©^ A*B 
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^^.^ y — ->-^L^tttb«^^^v\ Lfah, — jffc-?-^^ 1 IhJ 

10 «<7>^ a-^b^f^dit^s^«^^Mffira(^#i-^. rim 5o 
£ 1~ 5 #Kiffi!l IK « ft v ^ fl s , h 7 ^ * v 5 * = 5/ * <£> f^K K ffl v ^ 3 

^ ^ * = y ^ tMfe *■ vm-t s ^ « , * t g wa^^ s esm^ * f^a 

4£§yioxPIfi£iJ t ^^MloxPlB^iJ £ a W3te-7-Sr#A b^tat^DNA^f-. s. 

U?(b)CreM&£**A« riti^ (a) (b) ^#^3$ A $ tltam^mf&X g #J 
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(D( a ) (wvymxte, v#y— 4 sis mB^-ffite ^ftcojjm 

S Witter - i 9 , iffS£tfc£^K#5 - * s "t?# S £ %x. h 

ft, T-TV ^-f/^^Vi^^t^S^Jiil^^Abfc^T^^ |*v<**— 

^SMloxPiB^Jt ^MloxPlB^Ji: £^ALfc«^^lf Affl^TrV 
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(inverted terminal repeat : ITR) /B^SloxPfa^J/^ y tr— v^^BB^J/ 
If ^loxPE^J/ate^A/^^SloxPE^J. <7)Ji|ft^loxPgfi?iJ£^A LfcT^V 

15 {iidJfpA^ttSo ^5feit^BjfAffl^°^^^ KDNAcoMi: ttti, IHfcMloxP 

Kjjs^lf fettSo ^tt^^StlE^^AfflOTxV ^/i^t^itfc^Bif Affl 

ft ^MSi^A-T^i:, ite^Affl^T^V /i^-C«2oOir^MloxP 

^A/mmmox?w,m<Dnft&7'7x^ ks^k^mioxpsb^j/^^-v^ 

Ho(Di?^MloxPlB^jra^>ai^co r-gO t) ffi LHJ^J «fc 9 y ^r— v^^SB^ 
25 B&££*tTV^fc#>. •>-r/^XDNA(«^i-?>t>»O f >'l'/V^^T- (virion) 1*3 
^DNA^/^^^-v^^^^tt-f i LtttSl!H*V\ — jft^ST-S^ 

So 
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attest ajb <e> ttv ^4 ^v^(Dm.^Mio^mn(DWM±w\^ ^^mb^-a 

(Dir^m^hoXiy^^h, i&i^A^hmtlfcTy'y ^/W^/AMo 

5 tbSo ztib<D&w^mmmoxpmi\zffiAvxmfe*n&%n?M&. 

Z>T*fy $4 ^XbmtfV4 fr^lfr^- (virion) l-$J^ «£ < s< ytr— 

5 J; 5 B Wlfe^lfAffl ^ * 5 K©«F^SilQxPE^I/3EMMloxPE^JfW<o 

w: t> << fr* (Dmm^^m^m^ u t v > § tc #> % jhht-^m^ * * — £ 

15 A-T-So ^Ofcfe^ «||S'loxPE^Ji:SP^loxPE^ISr#i-SDNA*SESSIiai: 

(AAV) i£}£<DV'(jV*'<9 9 — 4> ^*n5^-e^$iv^) 0 t£frX*h. AAV£r 
£j&S£r*LV\, ftiffrktf, uhnT>-r/^^«tsate^Afix ^ 
feff|C7^^('}fA$*l5^, AAVT'«^fe^<7)#S<D^ (ff|19#^fe{£<7} 
20 AAV-S1«£) td#A$tbSfll^Si^V^b-C*>5o - (D%k&fo<DlfcfemtL^(Dm 
fc^mA\a%AAVfc=i— V 4 ^^MB^F- (Rep) ds^-efcSds, m^Efflv^ 

hnx\^zm^f ? —xnmmte^(DjzMfrti^frtix\<^fzib, Pk&fc^<o 
s^mm^^mmn^tiXh^o l^u ^mmioxpib^j^^mioxpsb^j 

b&&ttXht>-ff)>100i&m&b-fXfoZfc1b, kM(D^4 ^mfe^mz 
25 L/c^^, 2o(DloxPlB?iJ^AL/cl>-r/^^^t?^S 0 A#SBu 
AAVit^O^^^i-^^fBlS^iB^J (inverted terminal repeat : ITR) 
©^•f-Crtdl^S^bV^ 2o©loxP|3?iJ3f}f ALfcAAV£rt: h^S^-f 

2 o<DloxP@B?iJ£|ipA1-5 C i ^T*t £o 
#^T\ ^^MloxPlB^lJ £ ^mMloxPgfl^iJ OfgiC g 6$fcte-?£r#A b^tat^ 
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fS^iia^ Jfefeflc_bfc#*Ei-5 2o01oxPBB?iJ©ra^#E*ttfeAAV3l^ 

^BJW^MloxPlB^lJ^toDNA^IS^i LTfflV^^^, f£DNA<7)»f*!— 
20 (BSt^iy^, 1994^4^, 20-45 J! flJli£*\ 36(1), 23-48 

(1994), Rn^tib(D^\mxmm) 0 ^mmcDmm^^^rm^irn^mhm 
-oi^ 7t;miw^, ^w<;*?>f/w* x !7^;x^T?>f/v*, 

25 S^WX* ^^t^fi<DRNA^-r^^^^^0^^^MloxPlB^J^rt>oDNA 
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f^DNA^rEM^rti-^A-TSIn Vivo ^t/t h 5tt<D&fflfl&£rg£®i 

5 ^^DNA^S^«(-3»AL^<Z)«^^rtt-M-rEx Vivo 

^V*, 1994^4^, 20-45 I, Mfmm, 36(1), 23-48 (1994) , RXf^ti 

«0^W|£^^*5^T, In Vivo J; ^ I KlW^I, H 

Tx i^irt^ti^ts^ urn m. m, ^m^m^Mmn 

^fc, Ex vivo feiasi^tft ^iciipD. t h©» mz.i*. y w 

in vivo sia^^t^i^ fi*<^«w^ (Mz-i-t, mmm) %t<o 

-^W^«W?«^^fc5^mMloxPBB^J^^oDNA^%i-§a^J 

#T^alb-C^0b, WASH'S w £ i-<t ^fUMI" 5 ^ fcflS 

"T?#, ^fc^MMloxPiE^J^toDNA^ftx:. ^MMloxPiE^J^feoDNA^ia^jA 
^c^/V^^-Sri^HbLTt <fcV\, £fM~, ^M§HloxPffl?iJ3rkoDNA 

&<D*?m. Ptmtziffcxvm'gmmrrzz: t&-c%z>&. ii^mMioxPge^jsr 

t oDNA h LTO. OOOlmg— lOOmg, £ L< 0. 001rog~ 1 Omg-?& 9 , rtl£r 
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ELhWu if^loxPlB?iJ«MMloxPgB?iJ<Di|a'£^ *> b < f«MMloxPgB^J 

i t^mmiox?mn2<Dm^(D 2 ^(DioxPnm^m^m^m^M^^ 

(DUm^h^K S«#fttt©S45 3omi<£>loxPgfl?iJ£ffll^^£:^<J: 9. 

5 5 3o©loxPE^J<D*&^:bii:£ bT, fllfctf. ^MloxPgfl^Jt 2o©HI 
loxPSB^iJ, Soo^JIMloxPgfl^iJ^W P>ttSo m&MloxPm&L 

&mMioxpmmis &mmox?mw2<D 3 oo&jfesioxPE^jjw— dna±^#^ 
-rs^-a*^^ bria^i-So ^MioxPiB^j/ft^A/^mMioxPga^n/ 

3t^B/ / ^^MloxP@B^J2^r^<DjllI}-^ri-SDNA(a) i?£§!loxPK?iJ/5tte 
10 ^C/3££SloxPE^l£^3SlttfcDNA(b) £ Sr y a ^ tT-f — ifCre(7)#^Tl-H 

^DNA(c) b&V ^l/^-f—HCretDfcfeTlzRmZltZb, DNA(a) ^OifrK^B 

15 DNA(a) ^#&i-6»^3teT-<Z) 5 *> @ Woa^O^Sr^it^31^f3:filfei- 

^^^^^(D^^MloxPgB^y^fflV^Tt^s^tt^^^^^J^oV^Tt^K^So 
^TO^!jT\ ^MloxPgB^iJtt, <£T*^—- H^»2#SOi^S^T/0^C— 
7#l©ISWbA- (DgmbfcgB^J (IB3W§- : 2 6) £rfflV^fc 0 
20 (1) TtV VJ/vx?; M>Kft&-rZM& z F<7)M& 

TfSVJ/i'Xp; AO^MloxPIB^iJ £ ^MMloxPgB^iJ b (omzftA 

tt&tsmiz., cAG^v^-?-/m%.miox?mm/ : mmmioxpmn/tfv AgB 

ft 5 <£ 5fc#Abfc*a&;tT7V iM/V* (AxCALwM) &f1^bfc 0 ^4b\ id 
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lacZite^fcif £3UoxP6B?lJ £ '^UMloxPlB^J ^ (D^}^#A Lfc9t^DNA^ 

DNA £ LT transfection 9 llL^*fflJ3Sl-#AbXt>J;V^ 0 L L . 
5 transfection}^ £ 6 «^CDit{K^A^ WtU0%^ t if* «9 . 

{K^^^ii-, if (TK) Mfc^O^V 

10 Alfi^J/K ; ^MloxPge^J/ / lacZjl{ET-/^mSloxPlB^J/SV40(Dori^LtJ«* o y A 
Ifi?lJ/IF^§UoxPlfi?iJ£, -^^^f^^^fpl^ «£ 5 \Z.ffiA^fcm$:7LT 

"tJ^^JV^ (AxALZMOL) ^{^L/to - ^l^^ A-^AxALZMOLS: K"J— ffl 
7f/^^;^il¥^o AxALZMOU'CreSS^ffl^itS 2 o<Z>3?£glloxP 
ia?ii^T*mm^S^^^^ «9 , »£MloxPBE?iJ/lacZme^/^#l^loxPlS?iJ/ 
15 SV40<DoriR^* o y A@B?iJO«5g(£\ it^DNA^^^i-^ D &*5, TKjt^(D 
AlB^iJfi, ^[rI^T-tV ">^T /isXfcM&zfv*:— ^^lacZjit^T-<7)te 
^as&w£&V^5l-i"5fcfct-#ALfc 0 £fc, Cre^Sfi, Cre^^^T 
7* / ^ << * AxCANCre ( M >T ?X <b . Nucleic Acids Res. , Vol. 23, 3816- 
3821(1995)) \z£<9i&ffiVfc 0 

#^-r-5*^(Dgm (#a) m^n^tco k^- jBTyV^-r /w*axalzmol n 

^-y? hfflTrV >7-f /^AxCALwM, Sit^Cre^mT^V A^AxCANCre 

(CV-l«tL<fiCOS-l») ^[H^F^^^^fCo Kt— fflr 
tV ^-T/l-^AxALZM0LS.t^^Lfc^DNA^«lacZit^^Wi-5 
25 ^^-^-^#^b^V^fc461acZ^t^^mU^V^ 0 ^DNA^-_h<£>lacZ» 
feW, ^ — ?y VmrfJ ^^/^AxCALwMOCAG^n^— CQT?^ irf£t> 
%W^Mlox?^m t ^MMloxPlB^iJ t (Dm^MX^nxm^X lacZjtfcT-^9i 

t5 0 ^ot, iaczit{5T-o^mtt, mmz-mfc^m.& (^oi^sjfA) 

^ fc r t (D mm ft Ml t *£ z> „ 
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lacZ»fc^3§J&bfcM«:^< bft/^ofc;^ 3»^^;^^^^ 

(2) a^iwjs©^fefc#&t5i^otti 
cag^ n -e— ^ —/w^.m\oxvmm/^^ trw^a/is* m^Mfe^-/^^^ 

loxP@a?iJ/*°y Alfi?iJ<Df||5t<DDNA£^i^^ ^ KT\ CV-l«^«$5i&U 
15 /N^^n-^-r^^BMtt^^L^oiffi^ltatcDDNA^M^fc^ 1 =* fcf— <7>2* 

^ttb»^f- Kt-fflTfV ^-f^^AxALZMOLRt^Cre^mT^V *7<4 
AxCANCre^lD^M^^-frfCo ^(Dfa^ K^- JETtV * fcteCrelg 

STf/^^/^ til acZiHE^- b fc» «^ < b ft rt» o fc # , 

TW^Wc^, lacZ«fc^^LfcM<D§iJ^kb |fefe{£Jl^©*^M^ 
£3#/c§im-£rE^bTV^o t^oT, W_b<D^m«, «§BJ!c7>^MloxPlB?iJ 



WO 99/25851 PCT/JP98/05094 

26 

zf^xx k\ dna, &mmm, ±»m. mmmmzif^vm.ommm^ m 

iZfflrhteV^B: <9 , TMolecular Cloning, A Laboratory Manual. T. Maniatis h 
fg2fig(1989K Cold Spring Harbor Laboratoryj MfE*!cO^-£H'*P CTiT 

5 HIM 1 

2 Q(D^mMloxPiB^iJ^-e^ y g >\f-r— ifCre^#i|aj%;t^Jfc 

( 1 ) y =i >- t^-if Cre^r^tf «ttm^^PM 

y =i ifCre^#m^^S^(-fflV^Cre^-g-tf«ttWM^#S g^JT? 

J^T^f^ifofCo Cremm&WkX-Tv*/ *; 4 )V7s-><>? 9 — AxCANCre (M>rrl 
10 Nucleic acid Res., Vol.23, 3816-3821(1995)) &Jl x 10 9 PFU£r, 225cm 2 

y ? ^ rr l ^(7)293« (th^WIHS*»^) tCJfilfc (37°C, 1 R#W) $ 
i*:. mm (5% FCS^DMEMJ:M) £ b ^24ff£fTO* U/c c ItiUTt, 

^^5I'M-eiOOO[Hji55^5i'^L, i§*_L?ff^^T«?r*fe/c 0 ^M^^ffl 
^« (50% ^'y -tr A-/20mM h y *i£^(pH7. 5) /SOOmMigfc't- h y A/lmM 
15 EDTA(pH7.5)) 5ml &1JU7tmm&mM U ^ify ~^r-^ -£ffll^200W. 2^ 
(30#x4lH]) T**HJS&fl£#U «rt^#^i-6Cre^e^W$-ti:fc 0 %btl 
fc£fflJM#«W 9 t3 3g^T'15OOO0iitelO^js>kL^ ^<DiiS£7£}S4&# 
(-80°C) bfc 0 

(2) ^^MloxPSa^J^'ati>^DNA(D^ 

20 ^MloxPlB^J^c^S^K^^^— y— §f55>?r l^Sti U< «2^P^(-. 
^<7)itS('Smbfc52^CQ^DNA5rf^Mbfc 0 ^fife LfcDNA(7)@^{i, 1 
<D^M^24m^^ 2^SI^B#«m^29®^^\ ^^Mr^iOWT^i? 

>-^^^^bfc 0 w^mox?um(D^mMk(Dm^m 1 (~t?^*$mie^j# 

f : 55, T^i?^*il<£>IB^J#-^ : 5 6) ^^i~ 0 ^SiloxPlfl^J 
25 (ir^g^lKT^ir^fO £0 2 -HI 5 lZ7jk-f 0 m^M±>^BtT>^ 

tcm, 5' **>5^;ft^;ft4J£S2lffiU ^^«JPS^*Xbamt/XhoKDtmbK)T 
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±X(D1 ^II^DNAfi, 5' 5fdg£T4*° V % 9 Xstt t?T? y ^Mfcffc L-% 

5 (3) 2o(7>^SMloxPgB?!lSr-g-tf^«DNAOW$Sl .. 

7^*5; KpBR322S:fWIS»*NheI ( RT/SalI*^I^II^m^bb, ^MloxP^ 
DNA (lM©^©Ii) 24®^^r-ett^T4 DNAy ^f— e'T'ligationS/S (zf 
10 9*5 K : ^J5feDNA<D^W:b 1 : 6) Srfro/ttU fWj8#*»aI&t*XhoI-ClR!R* 
tiibLfco rcD^lJP»m^at-J: !9pBR322 DNAcDM^t^^^b^SS 
loxP^£DNA«;6>tU pBR322 DNA(DM«^IrI DIE^J^^^MloxP^DNA^— 4, 

$;ftfc^#|MloxP^DNA£rGEANCLEAN II (7tn^) ^£<9|&#. M^f- 
15 ^MMloxPffi^J^^L/cjE^DNA (ftj4. lkb) ^^(^-T^^SKDNA^ L 

( 4 ) 2 oW^MMloxPlB^lJ^-ecOCre^^^.^X.S/S 

^Tt-^-f-T yi?-f #$rC\ 2 o(D^MMloxPia^iJ^^Cre^#m^^S^^ 

20 50mM h y *iM(pH7. 5) /lOmM MgCl 2 /lmg/ml ? ->iktf 5 

ImM 7 ^ ^~/V^;vy *=.jV7X2=7 4 K (PMSF) /5 g/ml T 7" n ^ £r *a"fr 

(3) T?fS$gLfc^«DNA (1/tg) £ (1) -t?fSML/cCre£^tf« 
ttm^lO/xliSriPx. CRJ£Jfc*50/il) , 37°C^305>S^bfc o TO7t> SiS 
^^45/i l(DTE/<^/^T— (pH8. 0) AXfBuKDEDTAmm (pH8. 0) 7 

/MfcKU #e>tLfeDNA«rRNaseA(20/xg/ml)*r^tfTE^5'7T— (pH8. 0) 30 
/zl^^bfCo JfcV^ ^(^#4^$iJPS^BsaHI?mbb, Ttfn-*^®^ 
^c*}^ Hfc^v^A (EtBr) jfefe^J;l9ttW*HfcDNA©^^KS:«Wbfeo 
CreK «t Sm^^S^trfT 9 t&<£>K#IHfc<£>&SDNA (#J4. lkb) &$||£BI&BsaHI 
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ffifc-f&b, 2.7kb N 610bp, 380bp, 36Qbp<D 4&<Ds<l/ K^4C5 0 — ^\ *W 

dna ^ mmmox?(D^fa ^50b P <D e^dm^ r n b %m mm 

mZsammik-tZt, 2.7kb, 920bp, 380bp, 50bp<D 4;£<D^>- K^£C5 (06 
5 #J$) o ftot, 920bp(D^^^ Kf^Cre^J:?)|am^iS^^^#fc^ ir^r^L, 
610bp,RtF360bp<ZV^;/ mCred J; TV^l^ £ lr^t©T\ 
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m i. ssm loxpmmtzmm \ox?mmt%<DCre 



SB53 


□ fix, 




»S3S loxPKBI- 




UNA 




loxPSSSl 


£1131 


loxPfi$J 


















(970bp) 


(920bp) 


(970bp) 
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1 
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9 


1 


9 


2 


#11 


4 


2 


3 


5 


3 


#12 


6 


3 


4 


7 


4 


#13 


4 


3 


3 


7 


5 


#21 


4 


5 


5 


0 


6 


#22 


4 


5 


7 


0 


7 


#23 


6 


5 


9 


0 


8 


4M)^ 


5 


7 


9 


0 


9 


#32 


6 


3 


9 


0 


10 


moo 

#33 


6 


6 


9 


0 


11 


#41 


1 


7 


9 


0 


12 


#42 


5 


6 


9 


0 


13 


#43 


5 


6 


9 


U 


14 


#51 


1 


9 


7 


1 


15 


#52 


] 


y 




Cm 


Its 


#00 




8 


7 


1 


17 


#61 




8 




3 


18 


#62 




8 




6 


19 


#63 




9 




2 


20 


#71 




7 




1 


21 


#72 


3 


7 




1 


22 


#73 


3 


1 




1 


23 


#81 


3 


3 


. 4 


7 


24 


#82 


. 8 


5 


5 


9 


25 


#83 


2 


9 


2 


8 
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^w^^v^-a- ( r 9 j <D5%mm) % roj tL,tc 0 Ri^cD^m^mm^ 

5 ov^rtt, mMM2- (2) -ettW-fSo ) 

^m^(l2 

10 g^MloxPBEgj £ ^M-MloxPEB^'J £ <QBq-e<PCre^fe#mife^JC& (^D 
( 1 ) S?£MloxPlE?iJ t ^MMloxPBB^J^^-tf^SDNAOp^ 
[1] BP^SiloxPE^ISr— ottS^^^ K (pBRwt) 

:7°^X^ KpBR322i^— ocD^EMloxPBa^J&r^Abfc:^*^ K (pBRwt) Sr 

15 (a)pBR322Sr^JRB^EcoNIt??^'fb U $ h KKlenowK^St- <t 9 PffJB* 5 ??*^ U 
—;v/? u n alvl'AjftttJSrfT oTEcoNI&^m^KlenowgNJf £r^g£i3r;fc 

(5' -pCCTCGAGG-3' ) ^ligation U fMIW*Xhoi;ftt^stI^rai$?B'fc8K Ttf 
^«^acIbSrtTV^2. 9kb(D^> KSr§J 9 W b/c Q CLAV^ KSrGEANCLEAN 
20 II (7^-=xi^tfc3K) &fflVvOfil®lU itftiJ^WXhoim^^, AkfrflSPstltB-fb 
$r/i"e&5^2. 9kb<DDNA»f^Sr#fCo 

(b)pBR322Srffi!llfi»3tlNheIT?m^b, gf£MloxPlfi?iJ£^tri^/&DNA(52bp) «r 
ligation?^ «0RB»#XhoI ( Rt5PstIT?PI^'ftb, KJSflfcSrTtf n— *m^c®) 
bfc c l?^^loxPBE^JSr— o^fr&Jl. 4kbtfV^ K 5:30 9 Kb GEANCLEAN II 
25 (7t3i/tti) £fflV>T*t$!ibfc 0 ^O^J1.4kbODNAif>Hr^JtiliJ^>*^Xhoim 
«/t\ flfa^*sPstI^li»f>i"t?*>S„ 

(a) (b)-eMbfcMDNA^rligation#^:Ii®Sr^ff^b, P BR322<DNheIf--Y h 

pBRwt(4.4kb, m7)&mtc 0 
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■7=7 KpBRwt<D»^loxPia^J/?)^^J30bpiltLfc{5Lg^SalI-^-f h 

(3) t ID C^MMloxP^DNA (52bp, 24UW ^ligation Lfc ^ 5 

K : ^EfcDNA^/Wt 1 : 6) 0 CI Ojftf^J- £ 0 pBRwtOSalltmWi^^MM 

loxP^DNA^xhoi^fbBffJtfty^^-r^o ^v^r\ fcjfcm&mvmmxbaiRTy 

XhoI-emmz.mitl^ pBRwtWM^t-m^^bfc^mMloxP^DNA^I^VNfc 
MloxPBB^iJ^^^-^Lfcff^^DNA ($J4.4kK El 8) £r#fc 0 r<DDNA£:S 

( 2 ) ^mioxpie^ij ^ ^mmiox?nm t <D^-eocre^#iam^s^ 

is s^^w^f«»ij i - (4) tmm~?fo%&. mmmnmffi,$n- 

(3) ^LfcDNAO^^<9 KmmM2- (1) -C^UfcDNAMV^cio 

tie^ bfc^MioxPia^ijomsis^j-e, 2 -o(7)ioxPia^jra-e»m^x.fis 

S&^O*^— ft^TtfUJ^DNAftO 7#@ t 8%fB<Dm.m(Dm<DmWr ' ft 
^^$fSr <0 , 7X^^±M<Ddmm(D 1 # @ £ 2 # g O^CDRQO^ • f? 
20 t-eRlt^ToT-rZ^ t^htlX^^ (Guoetal., Nature, 

Vol. 389, 40-46(1997)) 0 
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loxPB39!l (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) (8bp) (13bp) 

<D™*m^970bptti£<7)/^ Kfc bT^m^tlfCo 
5 HJfeflll- (4) T^bfc^ 920bp^^>- Ktt-hfm^TffiiJ<^DNA(DM^|i 

|LTj|*fLfc^^l(^to tlO^Olf^^Tl^t (#<£> 

10 #11, 12, 13(IS?lJ#-^:2, 3, 4) : KJ&ftMlb&Lteti'Vmt* ; 

#21,22, 23(IE^iJ#-^:5, 6, 7) : Rj&tt*W#-CJh* «9 . ft*$mg£-T?St£ft^ ; 
#31, 32, 33(IB^iJ#^-:8, 9, 10) : SJEStt^Wfr'CJt* 9 , *»a»*-C?3i*'&V^ ; 
#41, 42, 43(BB^J#-^: 11, 12, 13) : RjEfi^lffltt-CJl:* 0 > "CJi** 
V^ ; 

15 #51, 52, 53 (SB^J#-^: 14, 15, 16) : S/Stt^fflJ^^W^Jt^SdS. r< -85**3- 
JU:Pg* -Cittf Oft 5%) ; 

#61,63(IB^IJ#^-:17, 19) : ^WtmiS t h ifT't ftV^*, RjfcfitrX — 
Pg*t?51tf (5-10%) ; 

#62 imm%--m : *w#im fcv^s, Ritn-^mm^m^m 

20 if (ft^S^{*#61,63J;»9#V^ ; 

#71,72,73(IE^lJ#^-.20,21,22) : *pm&li\%tAs¥'V£te^1>K RfoteZ<—M 
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#81,82,83(IE2W|-:23,24,25) : SJtStt*J|*S«lf*-eittP ! 

(1) l#BXtt8#BO^*iKJlU'r i b«P^BloxPE^Ji:S*Si-5, (2) 2#g, 
5 3 # g Xfct 4 # g (D^S^r^m-r^ t if ^MloxPlE^iJ £ ftfS £ A/ t*&Jfc L&V \ 
(3) 5#g, 6#BX«7#g<Die^SriSJfei-5 t»^loxPE^Ji:S^L^< 

5f l»M©fii, 6#g^.t/7#g^^gmi:{«Wicm^ , 9^ 

10 ^6fc*T'&5r ^BJk^ftofco 

SJEfo8 s i©#ftV^?R^ (Hoess et al. , Nucleic Acids Res., Vol.14, 2287- 
2300(1986)) i$tlX\,^Z>mmmax?nm (fttlfctSHS) fit, ffl^§UoxPlB?iJ t» 

15 Mfei^feot, 
H»(J3 

( 1 ) ^^MloxPlfi^O i: ^MMloxPlB^lJ t Sr^tfKfTDNAfDlSM 
^^MloxPlB^iJ ^MMloxPlB^iJ t (DCrefomWkX-fcfc* \ MMM 1 Xtf 2 

[13 ^MloxPSB^J^^mMloxPia^J^W-r^^^^^ K (pBLArautant) 
ft 

pBR322<DMSl-S?£§UoxPIE?iJ fc ^MMloxPgfl^iJ t Lfc^4. 4kb 

25 <£>E#TONA^ TtV S^/V* 5^ft5l5(DDNA«lfK-^r^b^^ > 7^5: K*rfl*t6 

pAxcw (#P¥8-308585^#15H) S:«!||S»*XbaI&0«XhoI"ePII^liim 
-ffc L , SJ&*£ tt^ft^3. 8kb >- KSr^O «9 ffi L > GEANCLEAN 
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(i) - [2] -epKLfc, jt^-^^^^ioxPie^ij^fiii^^t'^mMioxP 

SB^J^#-^^bfcE^DNA (m4kb) ^ligationm, ^MK^^Kfe^b 
^ 7 * 5: KpBLAmutant (8. 2kb „ HI 9) £r#fc 0 ft&rcQ^^ KpBLAmutant . 
5 :©«|to^7^? KO«\ H|^f«l .mil, #21, #22, #23, 
#31, #41, #51,#61,#71,#72,#73,#81^JtS-r5«SSiloxPE5Ui:»feSIloxPS 

[2] ^^SloxPie^iJ £ ^^MloxPSB^J^r-a t? SKDNAOp^ 
7°^^^ KpBLAmutant 7)>£>, Cre^#m^;tKJ£^ICf-fflV N &^MloxPlE 
10 ^J^^mMloxPlB^iJi; SrW-f-^ii:$I^DNA^|iM-rS^fcJ^TO^^f o7t„ 
^^^^ KpBLAmutant^^, #AL/cTtV ^-f/l-^V A^^^iJPWm 
NcoliM h^s— yj?r#£E-r50"TN r©^^; K^r^JPS^Ncol-CtmbUiff^ 
^DNAi! U SJS^?:T^fn-^«^K)^8.2kbC0^^ K^«9 ffiU 
GEANCLEAN II ( ^ "7" =3 v4±M) £rfflV NTSltM Lfc 0 r <Z)8. 2kb<7)fi:#^DNA£#;t- 
15 ^i-Hi^^S«ir Ltffi^fc, 

( 2 ) if £§noxP@E?iJ <b ^M^loxPlB^iJ t (D^-CC0Cre^#|a^X.S/S 
SuizEbfcS®DNA^^WiJl - (4) ^bfcS^^O^L, 37°CT?30^Cre#c 
mm?LRJfc&no*Lo SMTt, S»45^lWTE^y77- (PH8.0) 
S.t^5/xl^EDTA^^ (pH8.0) £r#P;i, 7 ^ / — /^/^ o n T^AjSmft btN£ 
20 ^ nn/jvi^ttffi^T^ $ b / — ^£tI8:U #ib;ixfcDNA2rRNaseA(20 

Aig/mD^^-tpTE^^yT- (pH8.0) 30^1^#j?L/> o ^(T^fit: 
$iJP»||DraIff^U 7j7n-7x^;HMM, JMt^^^A (EtBr) ffefe 
M«fc ^m^fcDNAcD/^ K£#Wb/c 0 
KfC LTffl v ^fciiJIWA^te, K^MloxPgB^J b ^MMloxPIB^J t (Dm\^ 
25 Dralf"^ h&2 ^0f#ftt5©1:\ Cre^ J: 5 ^V^^« s Dral^ 

95. 9kK 1.3kb, 0.7kb<7>3^(D^^ K7)S^C5 (010) c — Sf 
DNA^Cret' £ <9 HMSMiCti, 2 *-BJfODraIlM bMloxPlB^J-o^ 

^•tf^j4kb<7)^^DNA t s 3<DloxPlB?lJ£^DraIlM h fcftfe LfcV ^3. 8kp 

(7)E0^DNA^^U5»^\ DraHmt^J; >9 3.8kb, 3. 3kK 0. 7kb(D 3 *<7V^>- K 
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t^oT, 3. 8kb&t£3. 3kb<ZV^ h*<Dffi£nCrefc£&m&:X-%iJ&&l& 

So »12- (2) -e^b^s^©^^^ r©7yt>ftttl0 

#11, 81 : S^ttft^l^^^tf ; 

#21, 22, 23, 31, 41 : KJEtt^Wft^Jh* <9 . ***K»*"?ii*ftV> ; 

#51 : RiStt^^^Wfr-Cit^Sds, r<— *u*^apg*-eiitp ; 

#61 : tpmm*fokAs2fV%te^&. TSitr ; 

10 #71 : tfflflfltttrafc A/ ifT*#^V^ — g|5S^I®*-t?iltf 

#72,73£ <9#V\) ; 

#72,73 : ^wfrttrafcA/ir-c^fcv^ - < — -eattf ; 

15 (Hoessetal., Nucleic Acids Res. , Vol.14, 2287-2300(1986)) £*lTl^ 

^MMioxPie^ij (#7i^@^) mzLmoxvm&iboDfcmm^— nn^x& 
20 mt&M 4 

2 QOSS^ti Lfc^MMloxPgB^'J £ g^MloxPiB^iJ £ Offg-^Crefe^W 

( 1 ) If^SUoxPlB^J t ^MMloxPIB^J t (DW\X<DCve^m.^X.BL^ 
CD if ^MloxPIB^'J t ^MMloxPiB^iJ 1 3r<a-if£fCDNA<Dp$Sl 
25 it^DNA^miiJ^^^^^MloxPBB^iJ^, ftH^^^MMloxPlfl^JSrW-t-6S 

KDNA^^wij2- (1) - [2] iz^^fc^mK^mmL-f^ 0 

X 5: KpBR322^I^^MloxPlB^J^ 1 i}fA$Jifc^7^ ? KpBRwt 2 - 

CD - en tela**) <Dmmmmsaii^-4 hK. ^o2tsttufciii 

loxP^DNA (g|4S.OT5#^) ^ligation LfcE^DNAS:S®DNA LTl^ 
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[2] Cre&Zftm&%-RJ& (*<D1) 
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0 


31 
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3 
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32 
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33 
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2 


0 






i 34 


#2373 


6 


1 


0 


0 


35 
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4 


7 


0 | 


0 


36 
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0 


0 


■ 




37 


#3271 


3 


4 






38 


#3272 


6 


2 


0 


0 


39 
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5 
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40 
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41 
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43 
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AC 
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1 
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0 


46 
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47 
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48 
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v >fS ^jEfcSflS^v \ 2 o(0»^loxpE?Uffi-eSJtSSrfirofe4S^i©ft 
1&BLl&fc<D& (DNA^^ K<7)*$) 3r**<7> r 9 j £U DNA<7V^ K#5fSi:A/£f 
tfeWT?#frV>*§£- ( T9j ©5%*1) £ roj ^Lfc 0 ^©^KKfrOBMWfc: 
5 o^Tte, H1601I2- (2) -COSftW«r#fl8$ttfeV\ ) 

#6171oa6aS!loxPBB?!ISrfflV^4i^tt*»Rje{*: (920bp) £>*u 

10 [3] if ^SloxPIB^iJ 2: «MloxPga?iJ t ^w-r s ^ * 5 KWii 

#217K#2272,#2373(D^mMloxP^DNA^rffiV\ HJfe^J 2 - (1) - [2] & 
t*3- (1) - [1] ^Lfc;#&rC\ ^SloxPga^lJ^^mMloxPgfl^lJi^W 
i~ 5 :7° 9 * 5 KpBLAmut ant (8. 2kK HI 9 #$0 % 3 S2S#ig L tc Q 
C4] Cre^#m#I^SJE£ (^©2) 

15 [3] ^mm^tc^vx^ F&mmmmtihei-emteis. mmm3- en - 
C2] ^^Lfc^-e^MioxPga^ij^^sMioxPga^jt &w-r 5 lii^si 
DNA(8.2kb) zmmi-fz-o ^(DmwmA^m^\ mw\s- (2) -e^Lfc^&-e 

20 2 ms^s^ bfc^MMioxPia?ij«, ^^MioxPga^ij £ comm^sjs^ ts ^ a, ^ 
s-r , 1 ^©^^^m^ioxPga^j^^j: y> h zbi^mt. 

( 2 ) 2 ooiu cga^jo^m^ioxPga^jr^-e(DCre^#iam^SiS 

[1] 2oo35SS!loxPia^JS:^tfSWDNA«>*l*i 
25 29aS^^3HloxPga^J (H4&TJ t 0 5#fl8) fcolvC, (3) 

^ L^c^T*E^DNA<DM«g^|R| Cga^J<Z)^m^loxPga^J^Wi-6K»DNA^P 
^Lfco ±SE£S3!l(«P£-J*DNA4\ miPM^Nhel^Sallt'lUNF^ 

f^bbfe^°T^5 KpBR322t^tl^ttligationU pBR322 DNA<7)M#S&-P CBB^'J 
(D^MMloxP^DNA^S^bfc^j4 lkb©HJ!t«DNA«r»|« Lfc Q 
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[2] Cre#t#*&JfejtKJ£: (^1) 

[13 ^«KLfc3£fllDNA«:fflV\ It«l- (4) ^bfd^-CCre^#m 
^iRjSrfT^«Lfc 0 ^-<D|tm?r*2 iZ7jk~T 0 #2173^#2372(DJ; 5 

lltig^^gr ^ftV^JIMloxPlS^Jkifco/c^ #2271. #2272. #3171, 
5 #337K#4171,#6171.#6171«l^Sgm^SMloxPlB?iJi:^^[^l^, #2171, 
#2273, #3271. #4172 1 m.MU&(Dmmmox?m>\(D¥ftnm<D$smxm&7LR 

[3] ^MloxPlB^J^r— ^~$-&Zf9X ^ WMM 

#2171.#2272.#23730^MMloxP^f&DNA£:ffll\ M MM 2 - (1) - [1] I' 
10 ^bfc^ifeT?, zf*?*^ KpBR322(DNheI-9--r h £EcoNIi*--f h t (Dmi^tl^ti 
(Dmmmox?nzm$:-'^mAVfc3mmcOZf9 * ^ K (pBR2171. P BR2272, 
pBR2373, £-4.4kb, HI 7 #$D 3r«^ L fc e 
[4] 2ocD|UCSS^J<7)^MloxPlB^J^W-t-?)^ > 7^^ K©«^ 

[3] -e«^bfc3«^|(D7 t> ^^5: K ( P BR2171,pBR2272.pBR2373) ^^tt^tL 

is mmmmsanxrmt\^, ^y^^n-mxztix^zcDtm^mzm^mmox? 

^DNA (#2171,#2272.#2373) ^;ftWligation ft , ^j?S#!l 2 - (1) - 
[2] RTjmMM3- (1) - CD ^^Lfc^?£^\ 2o(D|WIlS@B^J(D^M 
loxPlB^lJ^^-t-5 3a^<^7°^^ ^ K (pBLA2171x2. P BLA2272x2. pBLA2373x2. 
#8.2kb. BI9#^) £rflM£Lfc 0 
20 [5] Cremma&Z-Rfc (^r<0 2) 

M3- (1) - C2] ^^Lfc^&-e2oOlDCIE^JO^^MloxPlB^J^^-rS 
S:ii_LoXKDNA(8.2kb)^iiMLfc: 0 w<7>K1fDNA£fflV\ 3 - (2) "C 

25 #2272^-e<D|am^S^«, ffi^MloxPlBWI Wife^;!^ £ 

^^i^v^^-Cfcofcio ^mMloxPSB?iJ#2171tt, — SP^mflc-CSiS^JhSS <fc> 

<D<Dmm&mizx»Rfotemf?vtc 0 — ^jiMioxPia?ij#2373tea&tei3: < ^ 
( 3 ) mt£ &mm<D^mmox?mw$x<DCrei&m3L&^Rffc<Dmi 
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MSloxP-g-^DNA (pBR2171 «#2272 H< f*#2373 t , pBR2272 fi#2373 t ) £ 
5 ligation^, mMM2- (1) - [2] 3 - (1) - [1] \Z.7F\,tt 

( P BLA2171-2272 >P BLA2171-2373,pBLA2272-2373. #8. 2kK B4#i) £r«|gL 

[2] Cre^#m^X.R/S 
10 [13 T*«HUfc^^^5 KSrfWI»»*NheI-etfifl2b. Hit^J 3 - (1) - 

(2) l^Lfc^T 2 o©m*SE^J©3EftMloxP^J^^r-t"5ii[«-ho3£K 
DNA(8.2kb)£rMLfc 0 w<£>&«DNA<Sr/BV\ H»J 3 - (2) -C^Lfc^t? 
Crefe#mm^^^fTV^ffU^ 0 3«Olft5E?!l (#217L#2272, 

#2373) ©^SIloxPE^JIRI-ett. \,^tl<Dmfr&ttbhCreikftm&&Rl&n 

(i) *»<b (3) o^jhj:^ 2-D<DMm%mmz.m&istc^mw.ioxP 
ib. 2^(D^m%mm^w&Ltc^mmiox?nmn, m£.mox?m.mRxpmti:z> 
ioxpib^ij^ Hi r t hfaiz^£thfr 0 £ e>tc, ^m^^i 

£LTte, ioxPifl?iJ<D;^-^-ttEtf>2#g, 3#S, 4#@, 5«©rt5 

tt#2171(E?lJ##:26K #2271(IB^IJ##:29), #2272 (IB3W§- : 30) , #3171 (E^J 
##:35), #3371(IB?IJ#^:39K #4171 (IB?iJ#-^:42) , #5171 (E?!l##:49) ft if 



WO 99/25851 PCT/JP98/05094 

41 

ci] 2KDW&\ox?umm\^?v— ^itmtL (swaif--r v) ttm^-?^^^ 

5 K (puLwL) (DW^ 

zf^^^ Kpucii9o$ijps^mEcii36iif--r m^mioxvuwm^^ 2 

o#A^ttfc^°^^ ^ KpuLL (M^yl^, Nucleic acids Res., Vol. 23, 3816- 
3821 (1995) ) (D^ 2 ocDloxPIB^TOCilq^i-S ^ n — Wk^i^r^JPS^NruI-^ 

10 puLL^ftJMitNruI^f^fcb, Swaiy^^7- (5' -pGATTTAAATC-3' , IB^J# 
f : 61) £r ligation^, MNruI-ef^b Lfc c Nrul^ J: Swal 

^^il^^r^K^mb, 2oo^MioxP@a^ijp^i'^ u-^ikmzt ur 

Swall^ h^o^°^^^ KpuLwL(3.3kb, Hi 1 ^(DA) 3r#fc 0 
15 C2) ^MloxPia^Jt^M3!iloxPlB^Ji:<Z)^^^n-^^^i (Swalif-T b) 
^o^7^^ K (puLwM&t^puMwL) Oii 

T"^* ^ KpuLwLO 2 o<7)W£§UoxP@a?0(7> 5 ^(D^o^^MloxPlfl^Jdg 
glU^a^^^S KSrffit^-t-Sifefe, U~T(D (A) . (B) o&Wift&ft 
ofCo KpuLwM (Ell l^cOB) fi, I^ISH-^ UfcpuLwLOfciRijO^M 

20 loxPia^j^, ^^^^KpuMwL (iii^o n^m&mtkmoxP^m&^n 

W%Mlox?Un<D^-<— if— g&#£>2#g i: 7#@<D^S£I^B#^M£^/c 
#2171(IB£iJ#^:26) WlB?iJ£ffllVc 0 OT<^ll^!l W^m^loxPlB?iJ ttt, ± 

t r (D ib^ij <z> t> <d x* #> z> o 

25 (A) puLwM<Dfi|^ 

P uLwLSrfWIS#*XhoI-e^bU, ^JIMloxP@3?iJ£^tf60bpcDl^DNA (012, 
_hllJ<D^(£>IB?iJ#-S- : 5 7, TttiJ^»^^>BB?lJ## : 5 8) ^ligation^H^ 
T^WEifcU »^MloxPiB^Jt^MMloxPia^JP^^SwaI^-f h^o^7^^ K 
puLwM(3.3kb)£#fco $P>131. ^©/7^ ^ KpuLwM»^DNA^(D^IB^J?r 
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ItWrftizteZX 5 fcKtf bfc<£>-C\ 5 KpuLwM<Z>H^moxPia?iJF^XhoI 

5 (B) puMwL(£>«^ 

P uLwL&fWIKB**MluI'T?imfcU '«MloxPlE?U£^t?60bpO^/?)cDNA (B13, 
±W<D&<OWmtt : 5 9, TttiJ»^»IH»^- : 6 0) Srligation«^d»0ft- 
JgKIEIfeU «^loxP!B£U£lf£MloxPlfl?ra-SwaIf--i' b^o^^ K 
puMwL(3. 3kb) 2r#fc„ 7"^ * ^ KpuUM©*^*: puMwL<D#/&DNA 

puMwLOl^MloxPlB^JftOMluIlM miilTV>5 0 
C3] CAG^n^e— (D? n — WfcgBf&tC 2o<£>SteMloxPlfl?lJ£r|f Abfc"^ 

* 5 k (pcald (Dmm 

15 CAG7°o ^t— * -<7)7°n ^e— * — fflj t # y ASB^IJ £ tfW- 2 ocDR^MloxPlE 
CAG^o^— ^-itt, ifSSSm^** — £ b-C4#W¥3-168087^#ldM^$tt 

(a) CAG^n^— ^ — ^^"tf7°^^ ^ KpCAGGS (Niwa et. al. , Gene, Vol.108, 
20 193-200(1991)) o — ^-fk8Wft"t?*>SEcoRIf->r h SrSwaliM h \zM^.tz.^J 

^ KpCAGw (#|B5p8-84589^$gl0M) Sr«ll»»*SwaI-C^bb/tDNAo 

(b) ^7^^ KpuLL ( [1] iwfBfc) ^$lJP»mBaraHmt^EcoRI-ClR)^^tmt:b, 
$ ^('Klenow^^J: 0 b^m, T#n y/Mt&*»fc <fc «9 0 
ifc bfc 2 ofD^^MloxPlB^J^-atf^JlOObpODNA^fK-o 

25 (a) (b)MDNA£|#T>t£rligationU fWI^*SwaIii*b«:^tf Sr^WfelfeU 
* ^ KpCALL(4. 9kb) £#fc 0 
[4] ^7*5: KpCALLO^ o — VflsSMfc«rSwaIiJ->f M- ^ *L :/ 7 * 51 K 
(pCALwL) (Dt#H 
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pCALL%mmmmNruIX»ffiikV, Swaiy^#- (5' -pGATTTAAATC-3\ @B?U# 
f : 61) ^rligationm, M$UP»lP?Nruramb bfc 0 Nrull' £ £??S<7^mt; 

5 ^2ocD^MloxPia^J^#^b. -h^ZKOm^W — ^\tmtLh bTSwal-y-^ 
h ^o^y^ 5 KpCALwL(4. 9kb N 014 <f<7>D) £#fc 0 

[5] CAG^n^-^-rt^^MloxPieMi^MloxPlB^J^ALfc^^^ ^ 
K (pCALwM) Wfitlg 

^7^5 KpCALwLc7)^^MloxPlE^iJ^— o^^MMloxPIB^J^M^b7t^ 0 7^ 
10 5 K£#5fc^T»MM^tTofc 0 

(a)^^X^ KpCALwL^H5iJPS^Mlum^XhoI-e[^)B#^m^, T#n—*^ 

Wi U !l?^^^S^loxPBB^J^tPl00bp<ODNAWf>T-SrllIitX bfc c 
15 (a)(b)T*P^UfcMDNASrligationm^:J8i0«r^®te^bs ^^U* 
P CALwM(4.9kb N HI 1 4 4»<£>E) £#fc c pCALwMte, /»£S!laxPE 

Z^y* 5 K-e*>5o 

C63 ft& %T s fJt?>{>\'* i^Mm =» * ^ ^ — (pAxCALwM) CD fl^K 

20 [5] -ef^KU/t^^^^ KpCALwM<D, :/n^— y ABa#l£T-tf>8B 

K^<^ ^ — ©ftM&JiUE (Miyake et al. , Proc. Natl. Acad. Sci. , 

Vol.93, 1320-1324(1996). ]RTJ«|#M¥7-298877#^#) fcfEofco 

(a) 7f7 f>>f Ao* 5MOEm^E3^T-^»^{^^^#A$n^^-fe^ b 
25 =»*^KpAxcw (#M5p8-308585^*15K) SrfWRBWfSwal-C^U^o 

(b) 7°9*^ KpCALwMSr^JPl^mApaLI^OTindlimmiincIIT'lIl^m^b, $ 
kKKlenowBMffcJ: t)Rfi^¥W, RjS#&T#n— *y/Mt*S*«l)L#*J 
2. 4kbOir>i-^[Hlit5lbfc 0 

(a) (b) b f^DNA ^ 1 i gat ionm , £i$£r^^ • >f ^ • ^ h n 
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•^-y^y^yF 0¥#^y*XU StratagenetfcK) SrffiV»T^y^— 
>^KJfc*-fifV\ SM^«f«^*ti/ h^^5 KpAxCALwM(44.9kb) 

( 2 ) ifc^tt© ^ym©^^^; KO#H 
k (pulzm) (Dmm 

•7y*^ KpuLwM ( (1) - [2] ^|B«t) OSHfeMloxPlE^iJ i^MSnoxPia^J 

10 (a) /7 X 5 KpuLwM^^iJPS^Swal-ef^^^, T^fn — ^ ^*^*»){' <fc >9 

(b)^^5 KpSRlacZ (Miyake et al. , Proc. Natl. Acad. Sci. , Vol.93, 1320- 

1324(1996)) *mmtmsaimxj?sti^mm^mik\^, ^h^Kienowmm^x^ 
n^^mitvt^ Tifu~-*?si>mn$km\zj: v laczmfc^-^trm ikb 
is (DDmmfr&mi&LfCo 

(a) (b) -vmU LfcMDNA^rligation U ftsiJPS^^Swalf^^m^M^^KlS^ 
U 7" 9* 5: KpuLZM(6. 4kk HI 1 5 *p(DF) £#fc 0 

C2] m^mox?mmt^mmiox?mmb<Dm^sv4o<DMM*v (ori) 

Alfi^lJ^if ALfc:7°7^ ^ K (puMOL) Ofit^ 
20 ^ * ^ KpuMwL(D^^MloxPIB^J t ^MMloxPlB^iJ £ <7)F^(' ?:SV40c7)oriyS.tJ ; 

(a) ^*^ KpuMwL ( (1) - [2] \Z.WM) ^mmmSwel^mmk, TiJn 

(b) -7°v*^ kpcaggs ( (i) - [3] \z.mm) zMmmmvanmrmkis. 

25 KlenommK£Vffi$ijZ¥-mfclstc.m, T#n y^m^ftl- <t 9 SV40 <£> 
orili;* 0 y Aia^J^^tf^j340bp<DDNAW->t-^IlIiDi bfc 0 

(a) (b)-ePMUfcMDNASrligationL, aiJPS^ilSwaimTOAJ!ia?r^Wfe^ 
U 7^;* 5 KpuM0L(3.6kK Ell 5 ^><Z>G) £r#fc 0 

[3] ^^MloxPia^iJ/ / lacZ3t{E^-/^mMloxPlE^J/SV40(DoriS.t>^ 0 y AIE^J 
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/m±M\oxPmm&w AUfc^^s: k (pulzmod comm 

Z^7^^ KpuLZM^ib^MMloxPgE^B&ts KpuMOL<D, ^-MloxP 

IB?iJ/SV40<Dori&W o V AIB^J/Sf ^MloxPIB^-a if fUr/f^A-T 5 fc#>.LU 

5 (a)7°^^^ KpuLZM5r$iJPS^*NheI^XhoIl?lKl^^m«, T^fn-X^m 
^fti- J: 9 S^^MloxPIB^iJ t lacZ»^W. 4kb<DDNA|#T,Jt bfc c 
(b)^^ KpuMOL^$iJPS^NheI^XhoI-eiH^^^bm> T#n — 

10 (a) (b) bfcMDNA ^ligation $iJPS^*Swair^^^:M»'^^®lte^ 

U 7" 7* 5: KpuLZM0L(6. 8kb, 116*OH) <M#fc 0 

[4] ^ KpuLZM0L<DlacZiH£^<D5' ±M\^ ^ &l>"*rr—' & y 

Aia^ij^Abfc^^x 5: k (pualzmod <Dmm 

(HSV-l) <Z>^" ^ V^^— * ( TK > fcfc^©* U 

15 AIB?"J£, Z? 0 ?** KpuLZM0U::*f AL/c7°^^ K3r#^-T 5 fc&^MJiff 

(a) ^*^ KpuLZMOL^r, lacZjtfc^<D5' ±MiJ^£M1oxPIB?iJ(D5' Ji^-e— 
ra®f L fdDNAWit Sr# 5 #>&>T<DmrE&n^tc 0 puLZM0L«JP« fSf Smal "C 

mit L^V^fj!iJP»itKpnI^fi^bm, T#n — ^yVUMftt J; 9 #&6. 8kbO 
20 Ei^DNA m)f * IHJfc U fc 0 

(b) ^*^ KpTKtt. HSV-l <DTK5tfe^Sr^tf^3.6kbOBaniHlM'ffc:Kff>T'^ N 

pBR322(DBamHIi^^r h (C#A$tvfc^7 ^ 5 K"?fc5 (M.Wigler et. al. Cell, 
Vol.14. 725-731(1978)) „ P TK*fWISBI*SiBaI&tfNcoI?Bfk't- S £ , ^320bpCO 

25 KpnliM Hc-rS/tfeJElToafef^Sr^To^io Zfy*^ KpTK%ftJP5g#mNcoI-e?£ 
ffcb, Klenow^^^ <fc 9 ^^¥Mtfc„ fcV^, Kpnl y V tl - (5*- 
pGGGTACCC-3' ) ^ligation LfcgL SlJPI^KpnIT«bU^„ f&JPSB*^ 

320bp (DDNAHfr/t £ lUlK L & „ 
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(a) (b) X*mM bfcMDNA^r ligation # N ^ii^^f fe^L^7 ^ 5 K 
puALZM0L(7. lkb. El 1 6 ^(D I ) 3r#/c 0 puALZMOLte, t¥Mfcl-<D7$-° V AIB^J/ 
l^^loxPlB^iJ/ / lacZjl^T-/^^MloxPiB^J/SV40cDoriRt>'7K y Al3?lJ/lf 

C5] *.T 3 fs*?4j\'* if mm * ^ k-< * * - ( p axalzmou 

7°^^^ KpuALZMOLO^AitfE^ (TKjt^<7)*° y AlB^J/^^MloxPIB^J/ 
10 lacZit^/^MMloxPlB^J/SV^^ori^I^TKy AlB^iJ/if^MloxPia^J) & 

Zf=7*% KpuALZMOL^ftiJPS^^Xbamt^Xhomt^Dral-ClRl^^^ U $ P> ^ 
Klenov/mm^XVmtls&ipmikm, R«?rr^n-^^HM1 tlH 5kb 
(7)DNAKfK-^rlHlX|X Lfc 0 r (DDNAifJt £ M»iSfSwaI-T?» Lfe^-fe ^^^K 
15 pAxcw ( (1) - C6) XMM) t ^ligation ftJPSIflfSwammWJL 

CO — • ^ y • t' f n • /•« ^r — v^^df y h (=¥#^5/ ^XL, 
Stratagene|±M) SrfflV 5/ v^^K/S&tr V \ M^^AJKSM^^ 
-tir^ir 5/^37; KpAxALZM0L(46. 7kb) £r#fc 0 

(1) mfe^nm<n?-^vvm%m : 7LT7 £ jv-(^* (axcalwm) 

fi^, :7°n^~^~/ff£MloxPIB^J/SwaI1M b (^n-^fcgMi) /m^M 
loxPlfl^iJ/^y AlB^iJ, ^IfALfcm^^T^V ^7-( ;v^^\fWt^>t'^y^ 
25 ^ft^frofco m^X.Tv' / ^7^ ^^(Di^mi-i^CO^m (Miyake et 

aL, Proc. Natl. Acad. Sci. , Vol.93, 1320-1324(1996), & ^#11^7-298877-^ 

E3MB^- ?r^^L7tt: hTf/ ^-fA-* 5 M&Jfc^-Cfc 3Ad5-dlX (I. Saito 
et aL, J.Virol., Vol.54, 711-719(1985)) O ^ /I^DNA-^gfiff 



WO 99/25851 PCT/JP98/05094 

47 

SrfWIK#3iracoT22IJBfb Lfco - & /^Wk-^ms SK*^ £ > Ifclfefll 5 
- (1) - [6] "ef^lLfca^ 5: K^*— pAxCALwMir^ffiVM; ygl*/^!) 

^^f,tJ?^r>^^^(7)iggij^^v\ g^com^^L^-r^^AxCALwM (017) 

^^m.^CsCimm^m^- (Y.Kanegae et al. , Jpn. J. Med. Sci. Biol. , 

Vol.47, 157-166(1994)) Lfc ->^;^^^M©M(^V^ 0 
(2) jtfE^-m^ Kt-ffllltiTfV (AxALZMOL) <Dfm 

SV40(DoriS:tF7Ky Aia^iJ/^MloxPlE^J, £*fA Lfcm^xT^V ?-f/V* 

M PSBtlf EcoT22I L fcAd5-dlX <D >^ /l^ DNA - MiffiM 6 JC^ £ , MM 
#J5- (2) - [5) -ef^Mbfe^^^ K-<^^-pAxALZMOL^^ry ^^/l^v-^ 
15 A^&-e293«^ffm^L, (1) tmm<Dm£-VB&)<Dm%!:?LV4 A** 
AxALZMOL (Ull 7) £#/c 0 ;(D«^^/^t4^^^;^it)L< 

20 ( i ) w m , m&B^^-r^m^m^ : mm^<Di / fm 
ci] w^mioxpsb^ij ^^suoxPie^j t <Dm\z? n— wbgitfi^w-rs 

^—mB^Am^y^^ K (pCALwMds) <Z>fifH 

mmms- (d - cs] -rH^Lfc^*^ kpcalwm (mi 4^»e) 

T"^*^ KpCAGGS mmM5- (1) - C3) ^f2«c) (DC^n^-V -fVD? 
25 n-^«^-efe5EcoRIf--f if £MloxP@a£iJ/^ (Swali^ 

^ h) /^mmox?mm&i$Al,fcy°7 X ^ K-?£>5 0 ::<DpCALwM/^fb, SV40<Z> 
ori&tl^y AIB?IJ£I&< g^-eJ^T^^^frofCo 

pCALwM^rBaraHItl'fb LSV40<Dori,K.U^ y AIB?IJ£tI&# > &V>-eg Bligationf£ 
^mM^Mm^y°y^^ RpCALwMds(4.6kK Ull 8^cDA)£r#fc 0 
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[2] /^ynv^vyB mmm.&7-&ffiA X^tc^y^^ K (pCALhmBMds) <£>fif 

m 

y° y * 5 KpCALwMds <£>Swa I ^ h ^ n B !M4it^ £f#A b fc 7° 

5 (a)^^^5 KpCALirtldsSr#J|fi#*SwaI-e^bLfcDNA»f>i-„ 

(b)^^^^ KpCHD2L (Ikeda et al. , Gene, Vol.71, 19-27(1988)) Srf&lJPlBNS 

^>'BW'l4jt^^'atP^l. lkbODNAKffK-o 

(a) (b) jPgDNASrligation^^JBaSr^fnEifeL, ^7^5 KpCALhmBMds (5. 7kb. 
10 HI 1 8 cp(DB) «r#fc 0 pCALhmBMds fi. xM* ^nW^^B »'M{eT-^CAG:/ n 
^-rt^^MloxPie^Ji^MloxPlE^J^OP^^A^tLfc^ 0 ^^ 5 K-C 

15 a^/^^MioxPis^ij/^ y asb^ij, ©a^dna* i =» t°—^-tmm&Wim 

Mfc2r#5fci6, &T<0jftffr£tfTo;fc„ #*5. McD^ffijte^te, Chen-Okayama 

ftiwisy ^ii^/v-^i>^-DNA*«tjRife^rffoyt 0 

(i) [2] KpCALhmBMds 20 ^ g«r^^250mM(D^^/^v''> 

($e*100jul) b, 100^1^2 x BBS^$t (50mM N,N-bis[2- 
20 hydroxyethyl]-2-aminoethane sulfonic acid/280mM NaCl 2 /l. 5mM Na 2 HP0 4 
(pH6.95)) ^*PXLfc^, 5% FCS^JPDMEMJgi&^J#*bfc6cmV^ — 1/OCV-1&BJ3& 
^»JU 3% C0 2 #^T35°Ct?^l24^it*bfc o 

(n)mmm^%. ?Bs(-)x*mm&m&&. 10% Fcs»DMEM^?r^pb, 5% 

C0 2 #^T37 < C'C— BfeJ^il bfc 0 
25 (iii)6cnr>-Y— b96^^ M-£#/6>?b Bfeig*^. 

#**H=:a**&0. 4mg/ml<7V^ W V^B «r£ tft§±fe^» b $ 
«rtttf\ 3 3&>k4 0*5$ 7'n B ^tf®ft^^Lfc 0 

(iv)^ 3 bTV^flWS (^^n^-^^BWffiHBlia*) 
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pCALhmBMds^fim!i5«^^L^V>$iJRB^PvuII-r% r <Dtf / J>mk^mitm 
5 KpCALhmBMd i~ f«glMi ^ — ^- ^Jf (D ^ff&ir 5 fjflj PS^^EcoRI "C , (D*f / J* 

(2) ^w^^r v-^wtta^^^m-r sa^em^m^^ 

CI) ^^^^^^Wtta^^Abfc^^^^ K (pCALGFBMds) <£>«|g 
Zf^^X KpCALwMdsCDSwali^-r h v^^Stttjlfe^-^Abfci^^ 
10 ^5 K£r«3H-5fc«>, WT^^tTofdo 

l/^* 5: KpTracer-CMV (InvitogenttM) ^$lJP»mPmaCim^Ti/n-X 
®^ctb£fTV\ ^fe^^SSK (green fluorescent protein : GFP) hzfU^r 

^(Drnmnt, %mmmSMiaimit\.tz.^y^^ KpCALwMds ( (1) - C2) x»m 

pCALGFBMds (5. 7kK ID 1 8^(DC) &-#fc 0 pCALGFBMds^, GFP t -f Is Is 

fe^ras©^ ^r^*aai^w^i"o cv-i»o^®^m», C2) -e 

25 f£®l L fc 7° 7 7s * KpCALGFBMds * ffl V > fc D ^SC^Ifflfl&tfc © iiiRm^J W: , :/ l'*- 
(*&«£0. 4mg/ml) £rfflV>fc 0 g 1 3 fcT— <£>Jfc#A$ftfc 

?^®te^«?:51$Ri-5fcfecDiMfV^n y Mi, pCALGFBMds (D±&&zfxi — 7' 



WO 99/25851 PCT7JP98/05094 

50 

^> n*Mte^<r>&$i<Dm%iz£<9frmtz>fcib, GF?(Dmmm^wm^fc 0 gfp 

v\ GF?<Dmm.(nm^mmw (cis, C35) . ^um^mmw (C29, C38) , 
mt* (ci9, c3o) Kftrnzntc mmnmw^^-) B 
5 mmm 8 

^DNA) Jr^^-f-SlacZat^^T^V ?-fA^ ^ / 5 ^ £ 

^mE-fSfcifei-^Tco^^tTofcio ^H^j^a^wil^-efeS) (1U1 7) 0 

10 mmm 6 -cf« bfc Kt-ffliit^rfy ^a^axalzmoui, tkjUHt-o* 0 y 
Is^iJ/i^^MioxPiB^J, $ tix v > 5 0 ^ iU£#iJ i -e^ l 

Cre^^l^Tx / ^-T /V^AxCANCre i: ^rJta»^IH^^-r S i: , 2o© 

15 IoxPSB^W^STtV ?-Y/^(a) £ s If^MloxPlB^J/lacZiil^/^mM 
loxP|B^J/SV40(7)oriS:I^/}N o y AIB^IJ, cDtli3t£W^3St#cDNA(b) ^C&o 2 
o^^^ioxPIB^J^ALfctem^Tx / /W* ^Cre^M^^T^V V 
<4 As* t ^fflWc^<DS^^^J^fi#St-i^< (^W^ Nucleic acids Res., 
Vol.23, 3816-3821(1995)) s fi^l00%(Dl§*«t?T7 ; V /V-^ (a) t MVt 

20 DNA(b)^^-f-§- ^^^ij^tt^o ^DNA(b)«, SV40 o-riO^n-^— ? — £ 
^f-r^>^ N ^<^^^(iaLmoSV40^y ASB^iJl' i 9 :/n £*L5fc#> N lacZit 
^li»)!j:v\ r<D^DNA(b)^£/&LfdN«^ £ ^>^Jfe^!j6T?#^L 
fc$—>fv bfflia^^T^V ->-r^^AxCALwM^^$ii:5 gmatWUb) 
£ AxCALwM t <Dmxm.^Z-RJfcdm^ 9 s ^^loxPSB^J^L^^MloxPia^J 

25 £#2^1-5™{£2rjgT, :/u^-^-/l?^loxPlB?iJ/lacZ»fe^/^ 
^loxP@B^iJ/*° y Alfi?iJ(D#|5££rWi-5 TfV (c) &£.&-rZ> 0 7f 

/ r>^ 7 ^( c )i:lilacZjl^^^L, lacZiUHT-^- K£*x£ Y 
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TV /l^AxCANCre, ^-^y hJS*aife;tT7V /W*AxCALwMtf> 3ffi3gtf> 
^/V*£|^B#^:tgMflJ3& (CV-l»t L< «:C0S-l#|flJl&) t^Sk £ itfc 

fV : moi=9, CremmmMZ-Tv' / V 4 A-* ■ moi=5 £fcf215, K^- 

5 ffl«7f7^^ :moi=10, 30, 60, 100, 200 o l^©->^;^gM, 
#MlS:in^«filbfco 3 0t, *fif*««r^ftPBS(-)T?J»JiaffiSr^lft, 0.25%^ 
frtjVTjVfK K*«r*n^4 < C"eiO^W3ttWa«rll3e«^ IfSPBS (-) $5fc*£ U X-Gal 

t? ^ is r> A / lrag/ral X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactoside) / 
10 PBS(-)) Bfe^feLfc ^(D^m^HIl 

&<DUM~?$>Z> 0 Kt-ffltiiTTy ^/l^<Dmoi=60^Ji#%0%, raoi=100^ 

^90%om^#<^-fe$tbfc o i 9{-w:^bTv^i^, k-t— ffl*a 

Cre%m3MX-T7*S ^/U* £rmoi=5^lk£ii:fc^§'3\ Sl^COS-I&IB 

^— hfflm^l^T-rV 7^/^©^/^i'^ A£*U lacZiHSW 
tifc: i: Sr^-To K**-— ffllltxiTfV ^/^o^V ^±<d^M 

25 &>5 0 

H«!l9 
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5 0) o 

7 "Cf^SS b W ^ n W ^ B 6 4*<D * — ^ y h ftfl/ft 

(C3, C7, C8 N Cll, C19, C28) td, ^tb^tLCre^mm^X.T^V !>-f /P* 
AxCANCre«rmoi=5t?, Kt-ffl^trfy ^*AxALZM0L£rmoi=10. 30.100, 

3oo-em^^i i^wiRjfe^-tir, mm&mn^mmvfro 3 etn, njsflis^ 

10 < IrI CJftf^SrfT^ 0 ^ b v-y— -t? ^iLfc»^^fe bfc 0 HI 2 

raoi=100-C^Lfc^#, 10% (C19) d^30% (C8) <D«^W< ^-fe$tLfe c K 
t-illfiTx/ ;^^moi=300-t?^-rs i: , W < tLfc«tf>f'J 

15 ^fcm^te^LTV^l^ K^— fflffim^lTxV ?-r/W^O^£rmoi=100-T^ 

20 5/ h^<D^#:±^»^MloxPgB^J £ ^MSloxPga^J £ ©|HJ^i«v^45T?«* 
tiot, fcf*?— t? C r e (7)#^T, i?£3UoxPia?»J £ fliE^^S 

§g id £ o t, ^^mioxpsb^ij i: mmmiox?mn, t>L< sib^jo^mm 
loxPia^m^-a^bi^-j;^ mmmzn^&bir%fcW'Mmimm-z\ mm<D 
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1E?iJ#-5§- : 1 (DMMW&iHZs W^tM 1 o x PiB^J-e*)So 

ga^ij#-^- : 2-5 4 (Dmskmmtz. tia i o x pib^&So 

■b#i## : 5 5(Di&mmn, m&m i o x ps^u&fflimxBtt^&^tf 

5 ■ 5 6omsid^j«, m*m i o x p£^j£fHis&*Bttffl^£^& 

: 5 7<Dmmm\L mmm i o x p^jtiwisBNmiiHWffiSr^tf 

ffi^JS^ : 5 8<D^BB?«Jtt, '^HM 1 o x PE^JfclWISINI{»«fc«WfeSr^tf 

mmm* : 5 9<Di&mmn, mmm i o x ?mmtMm#mm*im&'£t* 

15 &m^r • 6 1 ©ifi3£E^JW:, SwalU >-%-X»foZ> Q 
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i . ur^-mm^ h o^mmioxpe^ij : 

5 ?>2#g (T) . 3#@ (G) , 4#g (T) X«5#g 

(A) ©IS©?VM< H-o©ISW6#| (T) X«7#g (G) <D 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



IH^IJ t (Dm D N Alim^KJ^ dSjg r & o 
15 2. ^ToM^ko^MloxPlB^J : 

(Ts^—V—mm <^2#g (T) , 3#i (G) &U*4#g (T) (DM&^h 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

20 

( b ) y a ^ t^~i?Cre<D^£TTkif£MloxP@fl?lJ £ Of B lT^DNA|l 
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( c ) y =t -T— i?Cre<£>#£T, ID— (OWM^M^T'h h 0 — oO^M^loxP 
E#l £ © -e#M«3 D N Alfi^ Z Z> „ 

5 loxPE?iJi:«>M-e#S«JDNAia#|^.SJS*SjBwe>*v\ lf*JllX{i2fB«cco 

^§!ioxPia#io 

4 . IE»^- : 26, IB^IJ#^ : 29, E#l## : 3 0 , gE^J#-^- : 3 5 , 
E#l## : 39, mmm^r : 4 2XfiiE?!l## : 4 9 T?^ $ttSE^J-e*>Sf» # 

10 5. |f^l^V^L4V^^{-|Bm^^loxPE^J^-r^DNA 0 

6 . 'pt£ < th -ocDif £MloxPia»tFflf3£JB 1X«2 |E*fetf>^§!loxP 
E?lJ£r^&< £ k-oWTSDNAo 

7 . ^^MioxPga^ij t mmmox?ffim<Dmfcffim<Dmm^mA£tifc.m>k 

l6fEi©DNA„ 

15 8. 51V M^ft 5 E#l Srfe o^j&< th 2o©iM3 IB^^MMloxPE 
^iJ?rWi-^DNA 0 

A $ ttfclf 7km 8 fSic<£> DNA„ 

1 0. »^6J&V^U9V^i■tb*»fclB«^^ODNAfcJ:oT^maft$J^fcJl« 
20 J3S D 

11. TfEODNA (a) WDNA (b) &}) — fCr e©#$ 
Tf-M^-fr, TIEODN A (c) &mz>Zkf)>hti:Z>m.B : ?'W®:JjW; 0 

( a ) #£S!loxPE#k mfc^-ARXtm &m 1 Xte 2 fESO^SMloxPE^JSr r. 
O«il^t5DNA 0 

25 (b) m^miox?nm. ifefBMDNA (a) t^C^m^loxPE^J^-^ 
Il^tS^tDNAo 
(c) DNA (a) iZ&yt^xmB^A&m&TBiZ.m&iStltc-DNAo 

12. TIECODNA (a) MDNA (b) SrU nyift-^C r e<D#ft 
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T^RfS*^ TI3©DNA (c) ^#5: bfabteZfefc^WteJyfeo 
loxPge^J 1 ^.t>^MMloxPia?iJ 2 ) S:t/j»H^A^^mMloxPlB^J 1 /itte^A 

/mmmioxpmm 2 cowm^-tz dn a c 

5 (b) ^m^loxPIB^iJ 1 , 3tiST-B^L^MMloxP@a^J2^roji|I}c:W-r5^ 
DNA 0 

(c) DN A (a) ^^T«^A/^{K^B^S^£*LfcDNA 0 
10 1 2|24fe(7)^& 0 

1 4 . jt^T-A«tg^^jtfeT-^^^v^ t *<wmk~tz>m>km 1 1 xk* 
1 2mm<D^m 0 

15. DN A (a) «©M^DNAT*fo^ DNA (b) W^XS. 
KDNAXIi- *iS«DNA>)^;^T^5r £ «r*SMSfc£-t-5fflN^ 1 1 

15 LI 4V^ttd>JJl|B*©^fe 0 

16. DNA (a) «©M^DNAtfel DNA (b) 

17. DNA (a) ^iDNA^^^O^frDNAffc^ DNA 
20 (b) d>/7^^ KDNAX(«iftDNA^^;^tfc5riMi:t 

^ff^^S 1 1 1 4 \,^'?tifr\z.%dM<Djy& 0 

18. DNA (a) i5r*iDNA!?>f^O^DNATfe^ DNA 

25 19. DNA (a) (7)-*lDNA^;^^7fV^^^S-^ 
5 fifcfc^gl 7Xttl 8fB«O^ 0 

2 0. 8S^6JfcV>L9V^tt^'IBifeODNASrifefefr±^^ri-5 
JXv^ — -y ^W)% 0 

2 1. ff^e^v^Dgv^-f^^lB^oDNA^^^sgmo 
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1 

mm 

SEQUENCE LISTING 

< 1 1 0 >Sumitomo Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 
<130>E4317-00 

<150>JP 9-331289 and JP 10-273150 
10 <151>1997-11-13 and 1998-9-28 

< 1 6 0 > 6 1 

< 2 1 0 > 1 
15 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Bacteriophage PI 

< 4 0 0 > 1 

20 ataacttcgt ataatgtatg ctatacgaag ttat 

< 2 1 0 > 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

25 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 PCT/JP98/05094 

2 

< 4 0 0 > 2 

ataacttcgt atagtgtatg ctatacgaag ttat 34 

< 2 1 0 > 3 
5<211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 

ataacttcgt atattgtatg ctatacgaag ttat 34 

15 < 2 1 0 > 4 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 

ataacttcgt atactgtatg ctatacgaag ttat 34 



25 



< 2 1 0 > 5 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



WO 99/25851 



PCT/JP98/05094 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
5<400>5 

ataacttcgt ataacgtatg ctatacgaag ttat 34 

< 2 1 0 > 6 

< 2 1 1 > 3 4 
10 < 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 6 

ataacttcgt ataaagtatg ctatacgaag ttat 34 

< 2 1 0 > 7 
20 <211>34 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 7 

ataacttcgt ataaggtatg ctatacgaag ttat 



WO 99/25851 PCT/JP98/05094 

4 

< 2 1 0 > 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 8 

10 ataacttcgt ataatatatg ctatacgaag ttat 34 

< 2 1 0 > 9 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 34 

< 2 1 0 > 1 0 

< 2 1 1 > 3 4 
25 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



5 



PCT/JP98/05094 



< 4 0 0 > 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 34 

5<210>11 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 34 



15 



20 



< 2 1 0 > 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 2 

25 ataacttcgt ataatgaatg ctatacgaag ttat 34 



< 2 1 0 > 1 3 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 



WO 99/25851 PCT/JP98/05094 

6 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

< 4 0 0 > 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 34 

< 2 1 0 > 1 4 
10 <211>34 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 34 

20 <210>15 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



WO 99/25851 



7 



PCT/JP98/05094 



< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>16 

ataacttcgt ataatgtctg ctatacgaag ttat 34 

< 2 1 0 > 1 7 

< 2 1 1 > 3 4 
15 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 34 

< 2 1 0 > 1 8 
25 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 



WO 99/25851 
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< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 34 

5 

< 2 1 0 > 1 9 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 34 

< 2 1 0 > 2 0 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 34 



< 2 1 0 > 2 1 

< 2 1 1 > 3 4 



WO 99/25851 



9 



PCT/JP98/05094 



< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 34 

10 <210>22 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 34 

20 

< 2 1 0 > 2 3 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 3 



WO 99/25851 



PCT/JP98/05094 



ataacttcgt ataatgtatg ttatacgaag ttat 34 

< 2 1 0 > 2 4 

< 2 1 1 > 3 4 

5 < 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 34 

< 2 1 0 > 2 5 
15 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 34 

25 <210>26 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



WO 99/25851 PCT/JP98/05094 

1 1 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 6 

5 ataacttcgt ataacgtata ctatacgaag ttat 34 

< 2 1 0 > 2 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

10 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 34 

< 2 1 0 > 2 8 

< 2 1 1 > 3 4 
20 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



25 



< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 34 



< 2 1 0 > 2 9 



WO 99/25851 PCT/JP98/05094 

12 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 9 

ataacttcgt ataaagtata ctatacgaag ttat 34 

10 

< 2 1 0 > 3 0 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 0 

20 ataacttcgt ataaagtatc ctatacgaag ttat 34 

< 2 1 0 > 3 1 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

25 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



PCT/JP98/05094 



< 4 0 0 > 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 34 

< 2 1 0 > 3 2 
5<211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 2 

ataacttcgt ataaggtata ctatacgaag ttat 34 

15 <210>33 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 34 

25 

< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



WO 99/25851 PCT/JP98/05094 

14 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
5<400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 34 

< 2 1 0 > 3 5 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 3 5 

ataacttcgt ataatatata ctatacgaag ttat 34 

< 2 1 0 > 3 6 
20 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



WO 99/25851 A r PCT/JP98/05094 

1 5 



< 2 


1 


0 > 3 7 


< 2 


1 


1 > 3 4 


< 2 


1 


2 >DN A 


< 2 


1 


3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 34 



< 2 


1 


0 > 3 8 


< 2 


1 


1 > 3 4 


< 2 


1 


2 >DNA 


15 < 2 


1 


3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 34 

< 2 1 0 > 3 9 

< 2 1 1 > 3 4 
25 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
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16 
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< 4 0 0 > 3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5<210>40 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 



15 



20 



< 2 1 0 > 4 1 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 34 



< 2 1 0 > 4 2 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 



WO 99/25851 PCT/JP98/05094 

17 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0>4 2 

ataacttcgt ataatgcata ctatacgaag ttat 34 



< 2 


1 


0 > 4 3 


10 < 2 


1 


1 > 3 4 


< 2 


1 


2 >DN A 


< 2 


1 


3 > Artificial Sequence 



< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 34 

20 <210>44 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



WO 99/25851 PCT/JP98/05094 

18 



< 2 1 0 >4 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 34 

< 2 1 0 > 4 6 

< 2 1 1 > 3 4 
15 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 4 6 

ataacttcgt ataatggata ctatacgaag ttat 34 

< 2 1 0 > 4 7 
25 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 
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19 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 7 

ataacttcgt ataatggatc ctatacgaag ttat 34 

5 

< 2 1 0 > 4 8 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 8 

15 ataacttcgt ataatggatt ctatacgaag ttat 34 



< 2 1 0 > 4 9 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

20 < 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 34 



< 2 1 0 > 5 0 

< 2 1 1 > 3 4 



WO 99/25851 PCT/JP98/05094 

20 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 34 

10 <210>51 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 34 

20 

< 2 1 0 > 5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 2 



WO 99/25851 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 

< 2 1 0 > 5 3 

< 2 1 1 > 3 4 
5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 34 

< 2 1 0 > 5 4 
15 <211>34 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 34 

25 <210>55 

< 2 1 1 > 5 2 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



PCT/JP98/05094 

34 
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22 

< 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5<400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0 > 5 6 

< 2 1 1 > 5 2 
10 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20 <210>57 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



<4 0 0 > 5 7 



WO 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0 > 5 8 

< 2 1 1 > 6 0 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 <210>59 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 



< 2 1 0 > 6 0 

< 2 1 1 > 6 0 

< 2 1 2 >DNA 



WO 99/25851 PCT/JP98/05094 

24 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 <210>61 

< 2 1 1 > 1 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Swal liner 



< 4 0 0 > 6 1 
gatttaaatc 
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